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Antithrombotic Therapy for 
Venous Thromboembolic 
Disease 

The Seventh ACCP Conference on 
Antithrombotic and Thrombolytic 
Therapy 

Harry R. Biiller, MD, Chair; Giancarlo Agnelli, MD; 

Russel D. Hull, MBBS, MSc, FCCP; 

Thonms M. Hyers, MD, FCCP; Martin H. Prins, MD; and 
Gary E. Raskob, PhD 

This chapter about antithrombotic therapy for 
venous thromboembolic disease is part of the 
seventh ACCP Conference on Antithrombotic and 
Thrombolytic Therapy: Evidence Based Guide¬ 
lines. Grade 1 recommendations are strong and 
indicate that the benefits do, or do not, outweigh 
risks, burden, and costs. Grade 2 suggests that 
individual patients’ values may lead to different 
choices (for a full understanding of the grading see 
Guyatt et al, CHEST 2004; 126-.179S-187S). 
Among the key recommendations in this chapter 
are the following: for patients with objectively 
confirmed deep vein thrombosis (DVT), we recom¬ 
mend short-term treatment with subcutaneous 
(SC) low molecular weight heparin (LMWH) or, 
alternatively, IV unfractionated heparin (UFH) 
[both Grade 1A]. For patients with a high clinical 
suspicion of DVT, we recommend treatment with 
anticoagulants while awaiting the outcome of di¬ 
agnostic tests (Grade 1C + ). In acute DVT, we 
recommend initial treatment with LMWH or UFH 
for at least 5 days (Grade 1C), initiation of vitamin 
K antagonist (VKA) together with LMWH or UFH 
on the first treatment day, and discontinuation of 
heparin when the international normalized ratio 
(INR) is stable and > 2.0 (Grade 1A). For the 
duration and intensity of treatment for acute DVT 
of the leg, the recommendations include the fol¬ 
lowing: for patients with a first episode of DVT 
secondary to a transient (reversible) risk factor, we 
recommend long-term treatment with a VKA for 3 
months over treatment for shorter periods (Grade 
1A). For patients with a first episode of idiopathic 
DVT, we recommend treatment with a VKA for at 
least 6 to 12 months (Grade 1A). We recommend 
that the dose of VKA be adjusted to maintain a 
target INR of 2.5 (INR range, 2.0 to 3.0) for all 
treatment durations (Grade 1A). We recommend 
against high-intensity VKA therapy (INR range, 3.1 
to 4.0) [Grade 1A] and against low-intensity ther¬ 
apy (INR range, 1.5 to 1.9) compared to INR range 
of 2.0 to 3.0 (Grade 1A). For the prevention of the 
postthrombotic syndrome, we recommend the use 
of an elastic compression stocking (Grade 1A). For 
patients with objectively confirmed nonmassive 
PE, we recommend acute treatment with SC 


LMWH or, alternatively, IV UFH (both Grade 1A). 
For most patients with pulmonary embolism (PE), 
we recommend clinicians not use systemic throm¬ 
bolytic therapy (Grade 1A). For the duration and 
intensity of treatment for PE, the recommenda¬ 
tions are similar to those for DVT. 

(CHEST 2004; 126-.401S-428S) 

Key words: cancer; chronic thromboembolic pulmonary hyper¬ 
tension; deep vein thrombosis; heparin-induced thrombocytopenia; 
low molecular weight heparin; pulmonary embolism; thrombec¬ 
tomy; thrombolytic therapy; thrombophilia; thrombophlebitis; 
unfractionated heparin; vena cava filter; venous thromboembo¬ 
lism; vitamin K antagonist 

Abbreviations: aPTT = activated partial thromboplastin time; 
Cl = confidence interval; CTPH = chronic thromboembolic 
pulmonary hypertension; DVT = deep vein thrombosis; 
INR = international normalized ratio; LMWH = low molecular 
weight heparin; PE = pulmonary embolism; PTS = postthrom¬ 
botic syndrome; RCT = randomized controlled trial; RR = rel¬ 
ative risk; RRR = relative risk reduction; SC = subcutaneous; 
tPA = tissue plasminogen activator; UFH = unfractionated hep¬ 
arin; VKA = vitamin K antagonist; VTE = venous thromboem¬ 
bolism 


HP his chapter will describe the effectiveness of anti- 
thrombotic agents, as well as devices or surgical 
techniques that are used in the treatment of patients with 
acute venous thromboembolism (VTE), a disease that 
encompasses both deep venous thrombosis (DVT) and 
pulmonary embolism (PE). In addition, the treatment of 
patients with acute upper-extremity DVT and two impor¬ 
tant complications of VTE, postthrombotic syndrome 
(PTS) and chronic thromboembolic pulmonary hyperten¬ 
sion (CTPH), are discussed. 

Table 1 describes the eligibility criteria for the studies 
considered in each section of the recommendations that 
follow. Trials on fondaparinux and ximelagatran are de¬ 
scribed in the chapter by Weitz et al in this Supplement, 
since neither of these were approved when the panel 
wrote these guidelines. 

1.0 Treatment of DVT 

1.1 Initial treatment of acute DVT of the leg 

Anticoagulation is the main therapy for acute DVT of 
the leg. The objectives of anticoagulant therapy in the 
initial treatment of this disease are to prevent thrombus 
extension and early and late recurrences of DVT and 
PE. The evidence for the need for anticoagulation in 
patients with DVT is based on studies performed > 40 
years ago. The first and only trial 1 evaluating heparin in 
patients with symptomatic PE that incorporated an 
untreated group was published in the 1960s. This trial 1 
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Table 1 —Question Definition and Eligibility Criteria: Treatment of VTE 


Section 

Population 

Interventions or Exposure 

Outcome 

Methodology 

1.1 

Initial treatment of acute 
DVT of the leg 

IV UFH. LMWH, and VKA 

Recurrent DVT and PE, major bleeding, 
total mortality, quality of life, and PTS 

RCTs 

1.2 

Initial treatment of acute 
DVT of the leg 

IV UFH 

Recurrent DVT and PE, major bleeding, 
total mortality, quality of life, and PTS 

RCTs 

1.3 

Initial treatment of acute 
DVT of the leg 

SC UFH 

Recurrent DVT and PE, major bleeding, 
total mortality, quality of life, and PTS 

RCTs 

1.4 

Initial treatment of acute 
DVT of the leg 

LMWH 

Recurrent DVT and PE, major bleeding, 
total mortality, quality of life, and PTS 

RCTs 

1.5 

Initial treatment of acute 
DVT of the leg 

Systemically administered 
thrombolysis 

Recurrent DVT and PE, major bleeding, 
total mortality, quality of life, and PTS 

RCTs and cohort studies 

1.6 

Initial treatment of acute 
DVT of the leg 

Catheter-directed 

thrombolysis 

Recurrent DVT and PE, major bleeding, 
total mortality, quality of life, and PTS 

RCTs and cohort studies 

1.7 

Initial treatment of acute 
DVT of the leg 

Catheter extraction or 
fragmentation and 
surgical thrombectomy 

Recurrent DVT and PE, total mortality, 
quality of life, and PTS 

RCTs and cohort studies 

1.8 

Initial treatment of acute 
DVT of the leg 

Vena caval interruption 

Recurrent DVT and PE, total mortality, 
quality of life, and PTS 

RCTs and cohort studies 

1.9 

Initial treatment of acute 
DVT of the leg 

Nonsteroidal anti¬ 
inflammatory agents 

Recurrent DVT and PE, major bleeding, 
total mortality, quality of life, and PTS 

RCTs and cohort studies 

1.10 

Initial treatment of acute 
DVT of the leg 

New antithrombotic agents 

Recurrent DVT and PE, total mortality, 
quality of life, and PTS 

RCTs and cohort studies 

1.11 

Initial treatment of acute 
DVT of the leg 

Immobilization 

Recurrent DVT and PE, total mortality, 
quality of life, and PTS 

RCTs and cohort studies 

2.1 

Long-term treatment of 
acute DVT of the leg 

VKA 

Recurrent DVT and PE, major bleeding, 
total mortality, quality of life, and PTS 

RCTs 

2.2 

Long-term treatment of 
acute DVT of the leg 

SC UFH 

Recurrent DVT and PE, major bleeding, 
total mortality, quality of hfe, and PTS 

RCTs 

2.3 

Long-term treatment of 
acute DVT of the leg 

LMWH 

Recurrent DVT and PE, major bleeding, 
total mortality, quality of life, and PTS 

RCTs 

3.1 

Prophylaxis of PTS 

Compression stockings 

Symptomatic PTS 

RCTs 

3.2 

Treatment of PTS 

Physical measures 

Symptomatic relief and ulceration 

RCTs and cohort studies 

3.3 

Treatment of PTS 

Drugs 

Symptomatic relief and ulceration 


4.1 

Initial treatment of acute 
PE 

IV UFH or LMWH 

Recurrent DVT and PE, major bleeding, 
total mortality, quality of life, and 
chronic pulmonary hypertension 

RCTs 

4.2 

Initial treatment of acute 
PE 

Systemically and locally 
administered 
thrombolytic drugs 

Recurrent DVT and PE, total mortality, 
quality of life, and chronic pulmonary 
hypertension 

RCTs and cohort studies 

4.3 

Initial treatment of acute 
PE 

Catheter extraction or 
fragmentation 

Recurrent DVT and PE, total mortality, 
quality of life, and chronic pulmonary 
hypertension 

RCTs and cohort studies 

4.4 

Initial treatment of acute 
PE 

Pulmonary embolectomy 

Recurrent DVT and PE, total mortality, 
quality of life, and chronic pulmonary 
hypertension 

RCTs and cohort studies 

4.5 

Initial treatment of acute 
PE 

Vena caval interruption 

Recurrent DVT and PE, total mortality, 
quality of life, and chronic pulmonary 
hypertension 

RCTs and cohort studies 

4.6 

Initial treatment of acute 
PE 

New antithrombotic agents 

Recurrent DVT and PE, major bleeding, 
total mortality, quality of hfe, and 
chronic pulmonary hypertension 

RCTs and cohort studies 

5.1 

Long-term treatment of 
acute PE 

VKA 

Recurrent DVT and PE, major bleeding, 
total mortality, quality of life, and PTS 

RCTs 

5.2 

Long-term treatment of 
acute PE 

LMWH 

Recurrent DVT and PE, major bleeding, 
total mortality, quality of life, and PTS 

RCTs 

6.1 

CTPH 

Pulmonary 

thromboendarterectomy, 
VKA, and caval filter 

Mortality, recurrent DVT and PE, and 
quality of hfe 

RCTs and cohort studies 

7.1 

Superficial 

thrombophlebitis 

Drugs 

Extension of thrombus/symptomatic relief, 
symptomatic DVT and PE, major 
bleeding 

RCTs and cohort studies 

8.1 

Initial treatment of acute 
upper-extremity DVT 

IV UFH and LMWH 

Recurrent DVT and PE, major bleeding, 
total mortality, and PTS of the arm 

RCTs and cohort studies 
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Table 1 —Continued 


Section 

Population 

Interventions or Exposure 

Outcome 

Methodology 

8.2 

Initial treatment of acute 
upper-extremity DVT 

Thrombolytic therapy 

Recurrent DVT and PE, major bleeding, 
total mortality, and PTS of the arm 

RCTs and cohort studies 

8.3 

Initial treatment of acute 
upper-extremity DVT 

Catheter extraction, surgical 
thrombectomy, or 
superior vena eaval filter 

Recurrent DVT and PE, major bleeding, 
total mortality, and PTS of the arm 

RCTs and cohort studies 

8.4 

Long-term treatment of 
acute upper-extremity 
DVT 

Anticoagulants 

Recurrent DVT and PE, major bleeding, 
total mortality, quality of life, and PTS 

RCTs and cohort studies 

8.5 

Long-term treatment of 
acute upper-extremity 
DVT 

Elastic bandages 

Recurrent DVT and PE total mortality, 
quality of life, and PTS 

RCTs and cohort studies 


showed a high mortality rate in untreated patients; PE 
detected at autopsy was the cause of death in the 
majority of these patients. Subsequent uncontrolled 
studies 2-4 confirmed that mortality was reduced when 
heparin was used to treat VTE, and reported a high 
mortality when patients did not receive anticoagulant 
therapy. Patients with DVT should be treated with 
anticoagulants as soon as the diagnosis is confirmed by 
objective testing. If the clinical suspicion is high and 
there is a delay before diagnosis can be confirmed by 
objective tests, then treatment should be started while 
awaiting confirmation. However, treatment should be 
continued only if the diagnosis is confirmed. Three 
options are available for the initial treatment of DVT: 
(1) body weight-adjusted low molecular weight heparin 
(LMWH) administered subcutaneous (SC) without 
monitoring, (2) IV unfractionated heparin (UFH), or (3) 
SC UFH administered with monitoring and subsequent 
dose adjustments. 

Two randomized clinical trials in patients with proximal 
DVT reported that IV UFH administered for 5 to 7 days 
is as effective as UFH administered for more prolonged 
periods, provided that it is followed by adequate long-term 
anticoagulant therapy. 5 - 6 The efficacy and safety of this 
therapeutic approach is supported by subsequent studies. 
Shortening the duration of the initial heparin treatment 
has obvious appeal, as it reduces both the duration of 
hospital stay and the risk of heparin-induced thrombo¬ 
cytopenia. The currently recommended approach is to 
start heparin and vitamin K antagonists (VKAs) together 
at the time of diagnosis, and to discontinue heparin when 
the international normalized ratio (INR) is stable and 
> 2.0; this usually occurs after 5 to 7 days of heparin 
therapy. 

There is no consensus on the optimal starting dose of 
VKA. Two trials 7 - 8 performed in hospitalized patients 
reported that a starting dose of 5 mg of the VKA warfarin, 
compared to 10 mg, is associated with less excessive 
anticoagulation and is less likely to cause a transient 
hypercoagulable state due to a faster fall in the plasma 
level of protein C than in the other vitamin K-dependent 
coagulation factors (see the chapter by Ansell et al in this 
Supplement). In contrast, another study 9 performed in 
outpatients failed to demonstrate an advantage of a start¬ 


ing dose of 5 mg over 10 mg of warfarin. Thus, there is 
room for flexibility in selecting a starting dose. However, 
large loading doses of VKA should be avoided in patients 
who are at high risk of bleeding. The subsequent doses 
should be adjusted to maintain the INR at a target of 2.5 
(range, 2.0 to 3.0). 

Recommendations 

1.1.1. For patients with objectively confirmed DVT, we 
recommend short-term treatment with SC LMWH or IV 
UFH or SC UFH (all Grade 1A). 

1.1.2. For patients with a high clinical suspicion of DVT, 
we recommend treatment with anticoagulants while await¬ 
ing the outcome of diagnostic tests (Grade 1C+). 

1.1.3. In acute DVT, we recommend initial treatment 
with LMWH or UFH for at least 5 days (Grade 1C). 

1.1.4. We recommend initiation of VKA together with 
LMWH or UFH on the first treatment day and discontin¬ 
uation of heparin when the INR is stable and > 2.0 

(Grade 1A). 

1.2 IV UFH for the initial treatment of DVT 

Until recently, IV UFH has been the preferred initial 
treatment of DVT. UFH has an unpredictable dose 
response and a narrow therapeutic window, thereby 
making monitoring essential to ensure optimal efficacy 
and safety. It is generally accepted that a minimum level 
of heparin-induced anticoagulation must be reached 
and maintained to achieve an effective antithrombotic 
effect. The most widely used test for monitoring hepa¬ 
rin therapy is the activated partial thromboplastin time 
(aPTT), which is a global coagulation test that not 
always correlates reliably with plasma heparin levels or 
with the antithrombotic activity of heparin. The aPTT 
response to heparin can be reduced by increased levels 
of various acute-phase reactant plasma proteins, includ¬ 
ing factor VIII. Moreover, the aPTT response is influ¬ 
enced by the coagulation timer and reagents used to 
perform the test. 10 Since many hospital laboratories are 
not able to monitor heparin levels directly and report 
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the results expeditiously, each laboratory should stan¬ 
dardize the therapeutic range of the aPTT to corre¬ 
spond to plasma heparin levels from 0.3 to 0.7 IU/mL 
anti-Xa activity by the amidolytic assay (see the chapter 
by Hirsh et al in this Supplement). In patients requiring 
large daily doses of UFH without achieving a therapeu¬ 
tic aPTT, the so-called heparin-resistant patients, the 
dose of heparin should be adjusted by measuring the 
anti-Xa level because of a dissociation between the 
aPTT and heparin concentration. 11 

The starting dose of UFH for the treatment of DVT 
is either a bolus dose of 5,000 U, followed by a 
continuous infusion of at least 30,000 U for the first 24 h 
or a weight-adjusted regimen of 80U/kg bolus, followed 
by 18U/kg/h. Subsequent doses should be adjusted 
using a standard nomogram to rapidly reach and main¬ 
tain an aPTT at levels corresponding to therapeutic 
heparin levels. 12-15 The requirement for an initial 
course of heparin in addition to VKAs as compared to 
starting treatment with VKAs alone was established in a 
randomized controlled trial (RCT), 16 which reported a 
threefold higher rate of recurrent VTE in patients 
receiving VKAs only. 15 

Intermittent IV injections of UFH are associated with 
a higher risk of bleeding than IV infusion and are not 
recommended. 17 Six randomized studies 18-23 compared 
bleeding and thromboembolic recurrence rates when 
heparin was administered by intermittent IV injection 
or by continuous heparin infusion. Two studies 1819 
reported that continuous heparin infusion was associ¬ 
ated with a lower frequency of bleeding (1% and 0%, 
compared with 9% and 33%), and a third study 20 
reported a trend toward reduced bleeding with contin¬ 
uous heparin, 5% compared with 10%. In the fourth 
study, 21 there was a trend in the other direction, while 
the two remaining studies 22 ' 23 were too small to draw 
clear conclusions about recurrence rates. Patients re¬ 
ceiving continuous IV heparin, however, also received a 
lower dose of heparin. Therefore, it is uncertain 
whether the difference noted in the rates of bleeding 
between patients randomized to continuous IV infusion 
or intermittent IV injection is related to the method of 
heparin administration or to differences in the total 
dose of UFH administered to the two groups. 

Recommendations 

1.2.1. If IV UFH is chosen, we recommend that it be 
administered by continuous infusion with dose adjust¬ 
ment to achieve and maintain an aPTT prolonga¬ 
tion corresponding to plasma heparin levels from 0.3 to 
0.7 IU/mL anti-Xa activity by the amidolytic assay 
(Grade 1C + ). 

1.2.2. In patients requiring large daily doses of UFH 
without achieving a therapeutic aPTT, we recommend 
the measurement of the anti-Xa level for dose guidance 

(Grade IB). 

404S 


1.3 SC UFH for the initial treatment of DVT 

For the initial treatment of DVT, as an alternative to 
IV administration, UFH can be administered SC twice 
daily. The relative value of the IV and SC administration 
of UFH has been evaluated in eight clinical studies 
and reviewed in a meta-analysis. 24 SC UFH adminis¬ 
tered twice daily appeared to be more effective and at 
least as safe as IV UFH, provided that an adequate 
starting dose is administered, and this is followed by the 
administration of doses adjusted to achieve a therapeu¬ 
tic aPTT. 

The usual regimen includes an initial IV bolus of 
5,000 U followed by a SC dose of 17,500 U bid on the 
first day. When patients are receiving SC heparin, the 
aPTT should be drawn at 6 h after the morning 
administration and the dose of UFH adjusted to achieve 
a 1.5 to 2.5 prolongation. 

Recommendations 

1.3.1. In patients with acute DVT, we recommend that 
SC administered UFH can be used as an adequate 
alternative to IV UFH (Grade 1A). 

1.3.2. For patients who receive SC UFH, we recom¬ 
mend an initial dose of 35,000 U/24 h SC, with subsequent 
dosing to maintain the aPTT in the therapeutic range 

(Grade 1C+). 

1.4 LMWH for the initial treatment of DVT 

LMWHs have more predictable pharmacokinetics and 
a greater bioavailability than UFH. Due to these pharma¬ 
cologic features, body weight-adjusted doses of LMWH 
can be administered SC once or twice daily without 
laboratory monitoring in the majority of patients. How¬ 
ever, in certain clinical situations, such as severe renal 
failure or pregnancy, dose adjustment might be required 
and, if so, can be achieved by monitoring plasma anti-Xa 
level. The most reasonable time to perform the anti-Xa 
assay is 4 h after the SC administration of a weight- 
adjusted dose of LMWH. 

For twice-daily administration, a conservative therapeu¬ 
tic range is 0.6 to 1.0 IU/mL. The target range is less clear 
in patients treated with LMWH once a day, but a level 
between 1.0 IU/mL and 2.0 IU/mL seems to be reason¬ 
able. 

A number of well-designed studies have compared 
the efficacy and safety of body weight-adjusted LMWH, 
administered SC without monitoring, with IV UFH 
administered with monitoring and subsequent dose 
adjustment. 25 - 26 The initial studies reported fewer re¬ 
current events and less bleeding with LMWH, while the 
most recent studies showed comparable outcomes. 
Consequently, the meta-analysis 25 that only included 
the early studies reported that LMWH treatment re¬ 
sults in fewer episodes of recurrence and bleeding than 
UFH. The most recent meta-analysis 26 included 13 
randomized studies comparing IV heparin and LMWH 
for the initial treatment of acute DVT. Data were 
reported as pooled relative risk (RR) and 95% confi- 
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dence interval (Cl). There was no statistically significant 
difference in risk between LMWH and UFH lor recur¬ 
rent VTE (RR in favor of LMWH, 0.85; 95% Cl, 0.65 to 
1.12), PE (RR, 1.02; 95% Cl, 0.87 to 1.61), and major 
bleeding (RR, 0.63; 95% Cl, 0.37 to 1.05). A statistically 
significant difference for risk of total mortality was 
observed in favor of LMWH (RR, 0.76; 95% Cl, 0.59 to 
0.90). The survival benefit was essentially accounted for 
by patients with malignancy. No apparent differences 
were observed in efficacy and safety among the differ¬ 
ent LMWHs. 

In two randomized trials, 27 ' 28 patients with symptom¬ 
atic proximal DVT assigned to treatment with LMWH 
(enoxaparin twice daily or nadroparin twice daily) were 
encouraged to receive treatment at home, while those 
assigned to UFH were treated conventionally with a 
continuous infusion in the hospital. Out-of-hospital 
administration of LMWH in eligible patients was as 
effective and safe as UFH administered in the hospital. 
However, patients with symptomatic PE or previous 
venous thrombosis were excluded from these two stud¬ 
ies, and only 33 to 69% of all patients with acute DVT 
were eligible to be treated as outpatients. More re¬ 
cently, 1,021 patients with DVT or PE were randomized 
to treatment with either SC LMWH (reviparin sodium 
twice daily) or IV adjusted-dose UFH for 8 days. 29 
Again, patients receiving LMWH were encouraged to 
receive treatment at home. The mean hospital stay was 
3 days shorter in patients assigned to LMWH, while 
rates of recurrent thromboembolism, bleeding, and 
death were similar in both groups. 

Taken together, the results of the three studies 27-29 
showed that patients with proximal venous thrombosis 
can be treated at home with LMWH and VKA initiated 
together. Treatment at home leads to cost savings and 
improved quality of life. In addition, selected patients 
can be discharged from the hospital early with a 
component of LMWH treatment at home. There have 
been several cohort studies 30 - 31 supporting the efficacy 
and safety of out-of-hospital treatment; these studies 
strongly support the view that replacing UFH with 
LMWH in the treatment of acute DVT is safe and 
cost-effective. 

The large majority of the studies comparing LMWH 
treatment and UFH in the initial treatment of DVT 
evaluated a twice-daily weight-adjusted regimen. How¬ 
ever, two studies 32 ' 33 found once-daily administration as 
effective and safe as twice-daily dosing. Subgroup analysis 
suggested that the twice-daily dosing regimen might be 
more effective in patients with cancer. 

In summary, the LMWHs used in these studies have 
been shown to be at least equivalent to IV UFH in the 
initial treatment of DVT. The major advantages of LMWH 
appear to be convenience of administration and cost 
savings associated with home therapy or early hospital 
discharge. 

Recommendations 

1.4.1. In patients with acute DVT, we recommend 
initial treatment with LMWH SC once or twice daily over 


UFH as an outpatient if possible (Grade 1C) and as 
inpatient if necessary (Grade 1A). 

1.4.2. In patients with acute DVT treated with LMWH, 
we recommend against routine monitoring with anti-factor 
Xa level measurements (Grade 1A). 

1.4.3. In patients with severe renal failure, we suggest 
IV UFH over LMWH (Grade 2C). 

1.5 Systemically administered thrombolysis in the 
initial treatment of DVT 

Theoretically, the use of thrombolytic agents to lyse 
venous thrombi and promptly relieve the vascular ob¬ 
struction would seem a rational treatment approach for 
patients with DVT. However, the clinical relevance of 
achieving earlier relief of venous obstruction is uncer¬ 
tain, and thrombolytic treatment increases the risk of 
clinically relevant bleeding. In addition, the risk of 
death and early recurrence in these patients is low if 
anticoagulants are started promptly and in an appropri¬ 
ate dosage. 

The relative value of thrombolytic and anticoagulant 
therapy for the initial treatment ol proximal DVT has 
been a matter of discussion since the 1970s. Thrombol¬ 
ysis and heparin anticoagulation have been compared in 
several small trials. A pooled analysis was performed of 
six randomized trials comparing streptokinase and hep¬ 
arin in patients with acute DVT in which venography 
was used to confirm the diagnosis and the effect of 
therapy. 34 Thrombolysis was achieved 3.7 times more 
often among patients treated with streptokinase than 
among patients treated with heparin (95% Cl, 2.5 to 
5.7). Only three studies allowed a comparison to be 
made of major bleeding, which was 2.9 times more 
frequent with streptokinase (95% Cl, 1.1 to 8.1). 34 More 
recent studies with urokinase and recombinant tissue- 
type plasminogen activator (tPA) reported similar find¬ 
ings. A meta-analysis 35 including the most recent stud¬ 
ies reached conclusions similar to those of the previous 
overview. 

The major argument for the use of thrombolytic therapy 
for the treatment of DVT is based on its potential to 
prevent the development of the PTS. This condition, 
which is a complication of the original DVT, is caused by 
permanent valvular incompetence and/or persistent ve¬ 
nous obstruction. It is uncertain, however, whether the 
risk of PTS developing is reduced by treating the original 
DVT with thrombolytic therapy. 

Who then, if anyone, should receive thrombolytic ther¬ 
apy for the treatment of acute DVT? A possible indication 
for thrombolysis is for patients with massive ileofemoral 
DVT of recent onset who, despite appropriate heparin 
therapy, are at risk of limb gangrene secondary to venous 
occlusion. 

In conclusion, there is no evidence that supports the 
use of thrombolytic agents for the initial treatment of 
DVT in the large majority ol patients. Furthermore, in 
patients with DVT, mortality from PE is very uncom¬ 
mon (approximately 1%) once anticoagulant therapy has 
been initiated. 
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Recommendations 

1.5.1. In patients with DVT, we recommend against 
the routine use of IV thrombolytic treatment (Grade 1A). 

1.5.2. In selected patients such as those with mas¬ 
sive ileofemoral DVT at risk of limb gangrene second¬ 
ary to venous occlusion, we suggest IV thrombolysis 

(Grade 2C). 

1.6 Catheter-directed thrombolysis in the initial 
treatment of DVT 

Catheter-directed thrombolysis has been proposed in 
patients with occlusive ileofemoral DVT to remove 
thrombus rapidly and restore venous drainage. The 
catheter is inserted in the popliteal or posterior tibial 
vein through an ultrasound-guided venipuncture. 
Urokinase and tPA are the thrombolytic agents most 
commonly used. The use of this approach is not sup¬ 
ported by adequately designed studies. Catheter-di¬ 
rected thrombolysis has been reported to be associated 
with local and systemic bleeding, 36 and should be 
reserved essentially for limb salvage in individual cases 
after a careful assessment of its benefit/risk ratio com¬ 
pared to routine anticoagulation. 

Recommendations 

1.6.1. In patients with DVT, we recommend against 
the routine use of catheter-directed thrombolysis (Grade 
1C). 

1.6.2. We suggest that this treatment should be con¬ 
fined to selected patients such as those requiring limb 
salvage (Grade 2C). 

1.7 Catheter extraction or fragmentation and sur¬ 
gical thrombectomy for the initial treatment of DVT 

Surgical venous thrombectomy has been proposed for 
patients with proximal DVT < 40 years of age with 
posttraumatic, postoperative, or postpartum thrombo¬ 
sis. 37 Surgical thrombectomy is commonly complicated 
by a recurrence of thrombus formation. 38 A high per¬ 
centage of patients require secondary dilatation and/or 
re-intervention and long-term anticoagulation. Venous 
thrombectomy cannot be recommended in the vast 
majority of patients with proximal DVT. It could be 
considered in selected patient with phlegmasia cerulea 
dolens. 

Recommendations 

1.7.1. In patients with DVT, we recommend against 
the routine use of venous thrombectomy (Grade 1C). 

1.7.2. In selected patients such as patients with massive 
ileofemoral DVT at risk of limb gangrene secondary to 
venous occlusion, we suggest venous thrombectomy 

(Grade 2C). 

406S 


1.8 Vena caval interruption for the initial treat¬ 
ment of DVT 

The interruption of the inferior vena cava is achieved by 
the placement of a filter; vena-caval ligation is now rarely 
used. Many types of filters are available, but there are no 
controlled studies comparing their relative efficacy and 
safety in preventing PE. Therefore, the superiority of one 
type of filter over another remains unclear. An inferior 
vena caval filter can be inserted through the internal 
jugular vein or the femoral vein and advanced into place in 
the inferior vena cava, usually below the renal veins, using 
fluoroscopic guidance. Suprarenal placement of filter, if 
required, has been shown to be safe and effective. A new 
promising development with these devices are removable 
vena cava filters. 

Placement of an inferior vena caval filter is indicated 
when there is a contraindication to, or complication of, 
anticoagulation in patients with proximal vein thrombo¬ 
sis. Less frequent indications include recurrent throm¬ 
boembolism despite adequate anticoagulation, heparin- 
induced thrombocytopenia, chronic recurrent PE with 
pulmonary hypertension, and the concurrent perfor¬ 
mance of surgical pulmonary embolectomy or pulmo¬ 
nary endarterectomy. 

Resumption of anticoagulation is recommended as soon 
as possible after insertion of a filter because the filter alone 
is not an effective treatment of DVT. Most of the studies 
reporting on caval filter are uncontrolled case series and 
many of them are weakened by incomplete reporting of 
patient outcomes. In the only randomized study 39 of filter 
placement in patients who were also all treated with 
anticoagulants, the device did not prolong early or late 
survival in patients after a first episode of VTE, although it 
did reduce the rate of PE. This benefit was offset by a 
tendency for more recurrent DVT in those patients who 
received a filter. 

Recommendations 

1.8.1. For most patients with DVT, we recommend 
against the routine use of a vena cava filter in addition to 
anticoagulants (Grade 1A). 

1.8.2. We suggest the placement of an inferior vena 
caval filter in patients with a contraindication for, or a 
complication of anticoagulant treatment (Grade 2C), as 
well as in those with recurrent thromboembolism despite 
adequate anticoagulation (Grade 2C). 

1.9 Nonsteroidal anti-inflammatory agents for the 
initial treatment of DVT 

There is limited evidence for the efficacy of nonste¬ 
roidal anti-inflammatory agents for the treatment of 
acute DVT. Nielsen et al 40 randomized 90 patients with 
venographically proven DVT but without clinical signs 
of PE into two different treatment regimens to compare 
the safety and efficacy of continuous VKA treatment vs 
non-VKA treatment. In the VKA group, patients were 
actively mobilized and wore compression stockings; in 
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the non-VKA group, patients were treated with the 
nonsteroidal anti-inflammatory agent phenylbutazone 
for 10 days. Thus, this study compared early mobiliza¬ 
tion and VKA against phenylbutazone after initial treat¬ 
ment with IV heparin. Venography was repeated after 
30 days. A perfusion-ventilation lung scan was per¬ 
formed on days 1 to 2, 10, and 60. In 59 patients, a 
repeat venography was performed: 29 procedures in the 
VKA-plus-compression stockings group, and 30 proce¬ 
dures in the phenylbutazone group. In distal veins, the 
investigators observed regression in nine patients and 
eight patients, respectively (4.4% absolute RR in favor 
of VKA; 95% confidence limit, 27.5 to — 18.7%); in 
proximal veins, they observed regression in five patients 
and eight patients, respectively (10.9% in favor of VKA; 
95% confidence limit, 32.0 to — 10.1%). No difference 
in the frequency of abnormal lung scan results was 
found after 10 days (0.8% in favor of VKA; 95% 
confidence limit, 21.5 to — 19.9%) or after 60 days 
(3.3% in favor of phenylbutazone treatment; 95% con¬ 
fidence limit, 21.8 to — 28.5%). In the VKA group, the 
incidence of bleeding complications was 8.3%. No side 
effects of phenylbutazone were found. Compared to 
phenylbutazone, there was no statistically significant 
beneficial effect of VKA and compression stocking 
treatment in actively mobilized patients on DVT pro¬ 
gression. However, the number of patients in the study 
was small and the CIs wide. 

Recommendation 

1.9.1. For the initial treatment of DVT, we recommend 
against the use of nonsteroidal anti-inflammatory agents 

(Grade 2B). 

1.10 New antithrombotic agents for the initial 
treatment of DVT 

Two new anticoagulants have been evaluated in phase 3 
clinical trials for the treatment of DVT. Fondaparinux, a 
synthetic selective anti-factor Xa, was evaluated in one 
phase II study 41 and in a large phase III study in the initial 
treatment of DVT. 96 Ximelagatran has been compared 
with LMWH followed by VKA in one large randomized, 
blinded, double-dummy study. Since none of these com¬ 
pounds have been registered for this indication, no rec¬ 
ommendations are made (see chapter by Weitz et al in this 
Supplement). 

1.11 Immobilization 

Traditionally, strict bed rest for several days has been 
recommended in combination with anticoagulation in 
patients with DVT to avoid thrombi from breaking off 
and causing PE. Although bed rest was common when 
IV infusion of UFH was used for the initial treatment of 
DVT, with the introduction of LMWHs and its use in 
ambulatory patients, the need for immobilization has 
been challenged. In two randomized studies 42 ' 43 with 
limited sample sizes, bed rest as an additional measure 
to anticoagulation was not shown to reduce the inci¬ 


dence of silent PE as detected by lung scanning. 
Further, in another small randomized study, 44 the rate 
of resolution of pain and swelling was significantly faster 
when patients were managed with early ambulation and 
leg compression compared to bed rest. The safety of 
using a compression bandage combined with walking 
exercise was assessed in a cohort of 1,289 patients with 
acute DVT nearly all treated with LMWH. 45 A low 
incidence of recurrent and fatal PE was observed in the 
study, 45 thereby suggesting that mobile patients with 
DVT do not require bed rest. 

Recommendation 

1.11.1. For patients with DVT, we recommend ambu¬ 
lation as tolerated (Grade IB). 

2.0 Long-term Treatment of Acute DVT of the 
Leg 

Patients with acute DVT require long-term anticoag¬ 
ulant treatment to prevent a high frequency (15 to 50%) 
of symptomatic extension of thrombosis and/or recur¬ 
rent venous thromboembolic events. 46-48 This observa¬ 
tion applies to patients with proximal vein thrombosis 
(popliteal, femoral, or iliac vein thrombosis) and also to 
patients with thrombosis confined to the deep veins of 
the calf. The need for long-term anticoagulant treat¬ 
ment of DVT is supported by three lines of evidence 
from randomized clinical trials: (1) a randomized trial 46 
in which no long-term anticoagulant treatment was 
administered to patients with symptomatic calf vein 
thrombosis, which documented a 20% rate of symptom¬ 
atic extension and/or recurrence of thrombosis despite 
initial treatment with IV UFH for several days; (2) a 
randomized trial 47 that evaluated SC low-dose UFH 
(5,000 U bid) as an alternative to oral VKA for long¬ 
term treatment, in which the low-dose UFH regimen 
proved ineffective and resulted in a high rate (47%) of 
recurrent VTE; and (3) randomized trials 49-51 in which 
a reduced duration of treatment (4 to 6 weeks) resulted 
in a clinically important increase in recurrent thrombo¬ 
embolic events by comparison to the conventional 
duration of treatment for 3 months. 

Treatment with VKA is the preferred approach for 
long-term treatment in most patients with DVT of the 
legs. Treatment with adjusted doses of UFH 52 or thera¬ 
peutic doses of LMWH is indicated for selected patients 
in whom VKA are contraindicated (eg, pregnancy) or 
impractical, or in patients with concurrent cancer, for 
whom LMWH regimens have been shown to be more 
effective and safer. 53-56 

Recent evidence from clinical research has provided 
data on a number of unresolved issues related to the 
long-term treatment of patients with DVT of the leg. 
These issues are as follows: (1) the optimal duration of 
long-term anticoagulant treatment, (2) the optimal inten¬ 
sity of the anticoagulant effect with VKA, and (3) the 
relative effectiveness and safety of alternative approaches 
to long-term VKA treatment, including LMWH and the 
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new anticoagulants idraparinux (a long-acting injectable 
pentasaccharide), and the oral direct thrombin inhibitor 
ximelagatran. 

The optimal duration of long-term treatment for 
patients with DVT has been the subject of extensive 
clinical research in recent years. 49 . 51 - 57 - 62 Most of the 
studies have evaluated different durations of treatment 
using VKA (see section 2.1 below). In general, the 
results indicate that patients can be classified into five 
different subgroups with regard to optimal duration of 
long-term anticoagulant treatment. These subgroups 
are as follows: (1) first-episode DVT secondary to a 
transient risk factor 49-51 ' 57 ; (2) first-episode DVT and 
concurrent cancer 53-57 ; (3) first-episode idiopathic DVT 
(defined as DVT occurring in the absence of a known 
identifiable risk factor) 59-62 ; (4) first-episode DVT as¬ 
sociated with a prothrombotic genotype or a prognostic 
marker of an increased risk of recurrent thromboembo¬ 
lism 63-71 (this subgroup includes patients with a defi¬ 
ciency of antithrombin III, protein C, or protein S; or 
those with a prothrombotic gene mutation [eg, factor V 
Leiden or prothrombin 20210]; or those with antiphos¬ 
pholipid antibodies, homocysteinemia, or factor VIII 
levels above the ninetieth percentile of normal; or 
patients with persistent residual thrombosis on repeated 
testing with compression ultrasonography); and (5) 
recurrent DVT (two or more episodes of VTE). 58 
Recommendations about the appropriate duration of 
long-term anticoagulant treatment are provided in 
section 2.1 below for each of the above patient sub¬ 
groups. 

2.1 VKAs for the long-term treatment of DVT 

Long-term treatment with adjusted doses of a VKA 
such as warfarin or acenocoumarol is highly effective 
for preventing recurrent VTE. 46 ' 47 Laboratory monitor¬ 
ing of the anticoagulant effect and dose adjustment in 
the individual patient is required due to wide interpa¬ 
tient variation in the anticoagulant response, and the 
influence of drug interactions and diet on the anticoag¬ 
ulant effect of VKA. It is current standard practice 
to monitor the anticoagulant effect of VKA using 
the prothrombin time, and to report the results as the 
INR. 

Intensity of anticoagulan t effect 

The preferred intensity of the anticoagulant effect of 
treatment with VKA has been established by the results 
of randomized trials. 61 - 62 ' 72 ' 73 Most recently, Kearon et 
al 62 reported a randomized, blinded trial comparing 
low-intensity warfarin therapy (target INR, 1.5 to 1.9) 
with standard-intensity warfarin therapy (INR, 2.0 to 
3.0) for the extended treatment of patients with unpro¬ 
voked VTE. All patients had completed at least 3 
months of standard-intensity warfarin therapy before 
randomization. The average follow-up was 2.3 years. 
The incidences of objectively documented recurrent 
VTE were 1.9%/yr among the 370 patients in the 
low-intensity group, and 0.6%/yr among the 369 pa- 
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tients in the standard-intensity group (hazard ratio, 3.3; 
95% Cl, 1-2 to 9.1). The incidences of major bleeding 
were 0.96%/yr in the low-intensity group and 0.93%/yr 
in the standard-intensity group; the corresponding in¬ 
cidences of all bleeding (major and minor) were 4.9%/yr 
and 3.6%/yr, respectively. Thus, low-intensity warfarin 
treatment was less effective than standard-intensity 
therapy (INR, 2.0 to 3.0), and did not provide a safety 
advantage. 62 The observed incidence of recurrent VTE 
of 1.9%/yr in the low-intensity group is similar to the 
incidence of 2.6%/yr reported in a recent study 61 that 
compared low-intensity warfarin therapy (INR, 1.5 to 
2.0) with placebo (the latter had an incidence of 
recurrent VTE of 7.2%/yr). Taken together, the results 
of these two randomized trials 61 - 62 indicate that al¬ 
though low-intensity warfarin therapy is more effective 
than placebo, it is less effective than standard-intensity 
therapy (INR, 2.0 to 3.0), and does not reduce the 
incidence of bleeding complications. 

Additional important evidence regarding the inten¬ 
sity of anticoagulant therapy with VKA is provided by a 
recent randomized trial by Crowther et al, 73 who com¬ 
pared standard-intensity warfarin therapy (INR, 2.0 to 
3.0) with high-intensity warfarin therapy (INR, 3.1 to 
4.0) for the prevention of recurrent thromboembolism 
in patients with persistently positive antiphospholipid 
antibodies and a history of thromboembolism (venous 
or arterial). The average follow-up was 2.7 years. Re¬ 
current thromboembolism occurred in 2 of 58 patients 
(3.4%) receiving standard-intensity therapy, compared 
with 6 of 56 patients (10.7%) who received the high- 
intensity therapy (hazard ratio, 3.1; 95% Cl, 0.6 to 15). 
Thus, high-intensity warfarin therapy (INR, 3.1 to 4.0) 
did not provide improved antithrombotic protection. 
The high-intensity regimen has been previously shown 
to be associated with a high risk (20%) of clinically 
important bleeding in a series of three randomized 
trials 47 - 52 ' 72 in patients with DVT. The evidence outlined 
above provides the basis for the recommendation of an 
INR of 2.0 to 3.0 as the preferred intensity of antico¬ 
agulant treatment with VKA. 

Duration of long-term treatment 

The appropriate duration of anticoagulant treatment 
using a VKA for patients with DVT has been evaluated in 
multiple randomized trials. 49-5158-61 Of these randomized 
trials, three studies 49-51 have sought to determine if the 
duration of treatment could be shortened, three stud¬ 
ies 59-61 have evaluated the risk-benefit of an extended 
course of anticoagulant therapy for patients with idio¬ 
pathic DVT, and one trial 58 has evaluated the risk-benefit 
of indefinite anticoagulant treatment for patients with a 
second episode of VTE. 

The three randomized trials 49-51 evaluating a short¬ 
ened course of anticoagulant therapy compared treat¬ 
ment for 4 to 6 weeks with the conventional longer 
duration of 3 to 6 months. The results of these three 
studies are consistent, and indicate that reducing the 
duration of treatment to 4 to 6 weeks is associated with 
an increased incidence of recurrent VTE during the 
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subsequent 6 months to 1 year (absolute risk increase of 
approximately 8%). In contrast, the patients who re¬ 
ceived treatment for 3 to 6 months had a low rate of 
recurrent VTE during the following 1 to 2 years (an 
annual incidence of 3 to 4%/yr). 49-51 Further, the 
episodes of recurrent VTE occurred in patients who 
either had continuing risk factors (eg, cancer), idio¬ 
pathic DVT at entry, or a history of previous VTE. 
Recurrent VTE was uncommon among patients with a 
first episode of VTE associated with a transient risk 
factor. The results of these randomized trials are con¬ 
sistent with the results on long-term follow-up in earlier 
randomized trials 47 ' 52 ' 72 in which patients were treated 
with warfarin for 3 months. This evidence provides the 
basis for the recommended duration of treatment for 
patients with a first episode of DVT secondary to a 
transient risk factor (see recommendation 2.1.4). 

Important information on the long-term clinical 
course of patients with DVT was provided by a prospec¬ 
tive cohort study of Prandoni and colleagues. 57 This 
study evaluated a total of 355 consecutive patients with 
a first episode of VTE who received anticoagulant 
treatment for 3 months and were then followed up for 
up to 8 years. The cumulative incidences of recurrent 
VTE at 2 years, 5 years, and 8 years were 17.5%, 25%, 
and 30%, respectively. The presence of cancer or 
thrombophilia (eg, deficiency of antithrombin, protein 
C, or protein S, or the presence of lupus-like antico¬ 
agulants) was associated with an increased risk of 
recurrent VTE (hazard ratios, 1.7 and 1.4, respectively). 
The presence of transient risk factors, such as surgery or 
recent trauma, was associated with a decreased risk of 
recurrent thromboembolism (hazard ratios, 0.4 and 0.5, 
respectively). The cumulative incidences of PTS at 2 
years, 5 years, and 8 years were 23%, 28%, and 29%, 
respectively. The development of ipsilateral recurrent 
DVT was strongly associated with an increased risk for 
PTS (hazard ratio, 6.4). These results provide further 
support for the inference that treatment for 3 months is 
sufficient in patients with a first episode of DVT 
secondary to a transient risk factor, but that a longer 
course of treatment is required for patients with con¬ 
tinuing risk factors for VTE. 

The risk-benefit of an extended course of anticoagu¬ 
lant treatment using a VKA for patients with idiopathic 
DVT has been evaluated by three randomized tri¬ 
als, 59-61 which evaluated extended treatment for 1 to 2 
years compared to the control groups who received the 
conventional duration of treatment of 3 to 6 months. 
The results indicate that extended treatment with war¬ 
farin is highly effective in reducing the incidence of 
recurrent VTE, producing absolute risk reductions dur¬ 
ing treatment of 7%/yr and 26%/yr, respectively, in the 
two studies 59 ' 60 that evaluated standard-intensity (INR, 
2.0 to 3.0) warfarin therapy, and an absolute risk 
reduction of 4.6% during treatment in the study that 
evaluated low-intensity (INR, 1.5 to 2.0) warfarin ther¬ 
apy. 61 The corresponding relative risk reductions 
(RRRs) for extended therapy are > 90% for convention¬ 
al-intensity warfarin, and 64% for low-intensity warfarin 
treatment. However, results of follow-up studies after 


VKA have been discontinued indicate that the benefit 
for reducing recurrent VTE is not maintained after 
treatment is withdrawn. 60 

The benefit of extended treatment with VKA is 
partially offset by the risk of major bleeding. In the two 
initial studies 59 - 60 of extended treatment, the incidence 
of major bleeding was approximately 3% during 1 year 
of extended treatment with conventional-intensity war¬ 
farin. However, the more recent and larger trial by 
Kearon and colleagues, 62 in which patients received an 
average of 2.2 years of extended treatment, reported a 
major bleeding rate of 0.9%/yr for conventional-inten¬ 
sity warfarin, and 1.1%/yr for low-intensity warfarin. 
The external validity of these results is supported by the 
observations of Ridker et al, 61 who reported an inci¬ 
dence of major bleeding of 0.9%/yr for low-intensity 
warfarin treatment, and of Schulman et al, 74 who 
reported an incidence of major bleeding of 0.9%/yr 
during treatment with the oral direct thrombin inhibitor 
ximelagatran. 

Thus, for patients with idiopathic DVT, the benefit of 
extended treatment is partially offset during therapy by 
the risk of bleeding, particularly major bleeding, and the 
benefit is lost when treatment is withdrawn. For these 
reasons, values and preferences associated with decisions 
about the risk-benefits of treatments bear on the recom¬ 
mendation for extended anticoagulant treatment for idio¬ 
pathic DVT. 

A variety of prothrombotic conditions or markers 
have been reported to be associated with an increased 
risk of recurrent VTE. 63-71 These include deficiencies of 
the naturally occurring inhibitors of coagulation such as 
antithrombin, protein C and protein S, specific gene 
mutations including factor V Leiden and prothrombin 
20210A, elevated levels of coagulation factor VIII, 
elevated levels of homocysteine, and the presence of 
antiphospholipid antibodies. More recently, the pres¬ 
ence of residual DVT assessed by compression ultra¬ 
sonography, 69 and the presence of elevated plasma 
D-dimer levels after discontinuing anticoagulant thera¬ 
py, 70 have been associated with an increased incidence 
of recurrent VTE. However, there have been no ran¬ 
domized trials performed, a priori, in these subgroups 
of patients with thrombophilic conditions to evaluate 
different durations of treatment. The available data are 
limited to subgroup analyses of randomized trials, and 
to data from nonexperimental studies. Thus, the qual¬ 
ity of the evidence for recommendations in this area 
is low. 

Subgroup analysis from the Prevention of Recurrent 
Venous Thromboembolism (PREVENT) study provides 
the strongest evidence to date that extended warfarin 
treatment is of benefit in the subgroup of patients who 
have the factor V Leiden or prothrombin 20210A gene 
mutations. 61 Extended treatment with low-intensity war¬ 
farin for 2 years resulted in an absolute risk reduction of 
6.4% in the annual incidence of recurrent VTE in this 
subgroup of patients (from 8.6 to 2.2%/yr), 61 whereas in 
those without factor V Leiden mutation the annual inci¬ 
dence decreased from 6.6 to 2.7%. 

The presence of antiphospholipid antibodies have been 
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shown to be associated with an increased risk of recurrent 
VTE and increased mortality among patients with 
VTE. 67 ' 68 In subgroup analyses of the Duration of Anti¬ 
coagulation (DURAC) studies, Schulman et al 50 - 58 docu¬ 
mented a high incidence of recurrent VTE during fol¬ 
low-up for 4 years in patients who received 6 months of 
anticoagulant treatment. The incidence of recurrence 
among those with a first episode of VTE and the presence 
of anticardiolipin antibodies was 29%, compared to 14% 
among patients without these antibodies (p < 0.01). The 
4-year mortality from all causes was 15% among those 
patients with anticardiolipin antibodies, and 6% among 
those without the antibodies (p = 0.01); many of these 
deaths were the result of thromboembolic causes. These 
results support the use of a longer course of anticoagulant 
therapy in patients with VTE and antiphospholipid anti¬ 
bodies. 

The risk-benefit of indefinite treatment with a VKA 
for a second episode of VTE has been evaluated in a 
randomized trial in which Schulman et al 58 compared 6 
months ol treatment with indefinite treatment (average, 
4 years) in 227 patients with a second episode of VTE. 
Conventional-intensity anticoagulant treatment (INR, 
2.0 to 3.0) was used in both groups. After 4 years of 
follow-up, the cumulative incidence of recurrent VTE 
was 20.7% in patients who received 6 months of 
therapy, compared to 2.6% in patients who continued 
anticoagulant treatment (p < 0.001; absolute risk re¬ 
duction, 18.1%; RRR, 87%). This benefit was offset 
partially by major bleeding. The cumulative incidence 
of major bleeding was 8.6% for the indefinite treatment 
group, compared with 2.7% in the 6-months group 
(p = 0.084; absolute risk increase, 5.9%). Thus, during 
extended treatment for an average of 4 years, the 
number needed to treat (NNT) to prevent one episode 
of recurrent VTE was 6, and the number needed to 
harm (NNH) for major bleeding was 17. 

Recommendations 

2.1.1. For patients with a first episode of DVT second¬ 
ary to a transient (reversible) risk factor, we recommend 
long-term treatment with a VKA for 3 months over 
treatment for shorter periods (Grade 1A). 

Underlying values and preferences. This recommenda¬ 
tion ascribes a relatively high value to preventing recurrent 
thromboembolic events and a relatively low value on 
bleeding and cost. 

Remark: This applies to patients with proximal vein throm¬ 
bosis, and to patients with symptomatic DVT confined to 
the calf veins. 

2.1.2.1. For patients with a first episode of idiopathic 
DVT, we recommend treatment with a VKA for at least 6 
to 12 months (Grade 1A). 

2.1.2.2. We suggest that patients with first-episode 
idiopathic DVT be considered for indefinite anticoagulant 
therapy (Grade 2A). 

Underlying values and preferences. This recommenda- 
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tion ascribes a relatively high value to preventing recurrent 
thromboembolic events and a relatively low value on 
bleeding and cost. 

2.1.3. For patients with DVT and cancer, we recom¬ 
mend LMWH for the first 3 to 6 months of long-term 
anticoagulant therapy (Grade 1A). For these patients, we 
recommend anticoagulant therapy indefinitely or until the 
cancer is resolved (Grade 1C). 

2.1.4. For patients with a first episode of DVT who have 
documented antiphospholipid antibodies or who have two 
or more thrombophilic conditions (eg, combined factor V 
Leiden and prothrombin 20210 gene mutations), we 
recommend treatment for 12 months (Grade 1C + ). We 
suggest indefinite anticoagulant therapy in these patients 
(Grade 2C). 

Underlying values and preferences. This recommenda¬ 
tion ascribes a relatively high value to preventing recurrent 
thromboembolic events and a relatively low value on 
bleeding and cost. 

2.1.5. For patients with a first episode of DVT who have 
documented deficiency of antithrombin, deficiency of 
protein C or protein S, or the factor V Leiden or pro¬ 
thrombin 20210 gene mutation, homocysteinemia, or high 
factor VIII levels (> 90th percentile of normal), we 
recommend treatment for 6 to 12 months (Grade 1A). 
We suggest indefinite therapy as for patients with idio¬ 
pathic thrombosis (Grade 2C). 

Underlying values and preferences. This recommenda¬ 
tion ascribes a relatively high value to preventing recurrent 
thromboembolic events and a relatively low value on 
bleeding and cost. 

2.1.6. For patients with two or more episodes of 
objectively documented DVT, we suggest indefinite treat¬ 
ment (Grade 2A). 

2.1.7. We recommend that the dose of VKA be adjusted 
to maintain a target INR of 2.5 (INR range, 2.0 and 3.0) 
for all treatment durations (Grade 1A). We recommend 
against high-intensity VKA therapy (INR range, 3.1 to 
4.0) [Grade 1A], We recommend against low-intensity 
therapy (INR range, 1.5 to 1.9) compared to INR range of 
2.0 to 3.0 (Grade 1A). 

2.1.8. In patients who receive indefinite anticoagulant 
treatment, the risk-benefit of continuing such treatment 
should be reassessed in the individual patient at periodic 
intervals (Grade 1C). 

2.1.9. We suggest repeat testing with compression 
ultrasonography for the presence or absence of residual 
thrombosis or measurement of plasma D-dimer (Grade 
2C). 

2.2 SC UFH for the long-term treatment of DVT 

Adjusted-dose SC UFH is an effective approach for 
the long-term treatment of DVT. 52 However, the use of 
UFH has been replaced by LMWH for most patients 
because LMWH can be administered once daily with- 
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out the need for anticoagulant monitoring. 53-56 The use 
of adjusted-dose UFH may continue to have a role in 
the long-term treatment of patients with DVT during 
pregnancy (see chapter by Bates et al in this Supple¬ 
ment). 

2.3 LMWH for the long-term treatment of DVT 

The use of LMWH for the long-term treatment of acute 
DVT has been evaluated in three randomized clinical 
trials. 53-55 Taken together, these studies indicate that 
long-term treatment with SC LMWH for 3 to 6 months is 
at least as effective, and in cancer patients, more effective, 
than adjusted doses of oral VKA therapy (INR, 2.0 to 3.0) 
for preventing recurrent VTE. LMWH was also associated 
with less bleeding complications than VKA treatment, due 
to a reduction in minor bleeding. 

Lee et al 53 compared SC LMWH (dalteparin) with oral 
coumarin therapy for the long-term treatment of patients 
with cancer who had acute proximal DVT or PE. The 
patients were randomly assigned to receive treatment with 
dalteparin, 200 IU/k body weight SC qd for 5 to 7 days, 
followed by oral treatment with a coumarin VKA for 6 
months (target INR, range 2.0 to 3.0), or to SC dalteparin 
alone for 6 months (200 IU/kg qd for 1 month, followed by 
approximately 150 IU/kg qd for 5 months). During the 
6-month study period, recurrent VTE occurred in 53 of 
336 patients (15.7%) who received the VKA treatment, 
compared with 27 of 336 patients (8.0%) who received 
LMWH (dalteparin) alone (p = 0.002; absolute risk re¬ 
duction, 7.7%; RRR, 49%). Major bleeding occurred in 
6% of patients in the LMWH group and 4% in the VKA 
group (p = 0.27). [Editor’s note: This p value (p = 0.27) 
has been changed as an erratum to the original printed 
version of this article.] Any bleeding occurred in 14% of 
patients receiving LMWH and in 19% receiving VKA 
treatment (p = 0.09). Mortality was similar in the two 
groups (39% and 41% for LMWH and VKA treatment, 
respectively). 

Hull et al 54 - 55 performed two randomized trials eval¬ 
uating long-term treatment with LMWH. The regimen 
of LMWH was tinzaparin 175 IU/kg body weight SC qd 
for 3 months; in one study, 54 this regimen was compared 
with IV UFH followed by VKA therapy, and in the 
second study, 55 with the same tinzaparin regimen for 
the initial 5 days followed by warfarin for 3 months. In 
both of these randomized trials, the LMWH regimen 
was as effective for preventing recurrent VTE as the 
regimens that used warfarin for long-term treatment. 
The LMWH (tinzaparin) regimen was safer, however, 
than the regimen of IV UFH followed by oral warfarin; 
bleeding complications occurred in 73 of 368 patients 
(19.8%) who received UFH followed by warfarin, com¬ 
pared with 48 of 369 patients (13.0%) who received 
LMWH (p = 0.01); this difference was due to a 
reduction in minor bleeding. In an analysis of the 
patients with cancer at entry, based on an a priori 
stratification of these patients before randomization, 
the LMWH regimen was more effective for preventing 
recurrent VTE than the regimen of UFH followed by 
warfarin. 56 


Recommendation 

2.3.1. For most patients with DVT and cancer, we 
recommend treatment with LMWH for at least the first 3 
to 6 months of long-term treatment (GradelA). 

Remark: The regimens of LMWH that have been estab¬ 
lished to be effective for long-term treatment in random¬ 
ized trials are dalteparin 200 IU/kg body weight qd for 1 
month, followed by 150 IU/kg qd thereafter or tinzaparin, 
175 IU/kg body weight SC qd. 

3.0 PTS 

PTS (or postphlebitic syndrome) is defined by a 
cluster of symptoms and signs in patients with previous 
venous thrombosis. PTS occurs in 20 to 50% of patients 
after a documented episode of DVT. 75 These symptoms 
can also occur in the absence of a documented diagnosis 
of DVT; this is frequently referred to as chronic venous 
insufficiency . 75 Several scoring systems have been de¬ 
veloped to assess the severity of these signs and symp¬ 
toms; of these the Clinical, Etiological, Anatomical, 
Pathophysiological Classification is most widely used, 
and the Prandoni scoring system the best validated. 76 
These scores differentiate between moderate and se¬ 
vere PTS. The most prominent symptoms are chronic 
postural dependent swelling and pain or local discom¬ 
fort. The severity of symptoms may vary over time and 
the most extreme manifestation is a venous ulcer of the 
ankle. Usually the symptoms are nonacute and the 
decision on the need for treatment is based on the 
patient’s perception. First the studies on the prevention 
of the PTS are discussed, followed by the trials on the 
treatment of this syndrome. 

3.1 Elastic stockings for the prevention of PTS 

Three randomized trials 77-79 have addressed the effi¬ 
cacy of compression stockings for the prevention of PTS 
after an episode of DVT. The trials of Brandjes et al 77 
and Prandoni 78 consisted of 194 patients and 180 
patients, respectively, who were included immediately 
after their first episode of thrombosis. Both compared 
graduated elastic compression stockings with an ankle 
pressure of 30 to 40 mm Hg during 2 years vs no 
intervention. The trial of Ginsberg and colleagues 79 
included 47 patients 1 year after their thrombosis, and 
compared the effectiveness of below-knee elastic com¬ 
pression stockings (20 to 30 mm Hg pressure at the 
ankle) with placebo stockings (one to two sizes too 
large). These patients had at the time of inclusion no 
pain or swelling of the leg but all had venous valvular 
insufficiency measured by plethysmography or Doppler 
ultrasound. In this study, 79 both patients with symptom¬ 
atic (n = 33) and asymptomatic (n = 12) deep venous 
thrombosis were included, while in two patients the 
clinical presentation was unknown. 

In the study by Brandjes et al, 77 PTS occurred in 19 
of 96 patients (20%) treated with stockings, and was 
severe in 11 patients; in the control group PTS occurred 
in 46 of 98 patients (47%), and was severe in 23 
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patients. Prandoni 78 obtained similar results in his 
study: PTS occurred in 22 of 90 patients (24%) treated 
with stockings, and was severe in 3 patients; in the 
control group, PTS occurred in 44 of 90 patients (49%), 
and was severe in 9 patients. The risk reductions in the 
incidences of all and severe PTS in these studies were 
highly statistically significant, with p < 0.001 for both. 
In the study of Ginsberg and colleagues, 79 none of the 
24 patients (0%) in the active stocking group were 
considered treatment failures, compared with 1 of the 
23 patients (4.3%) treated with placebo stockings. 
Overall, the use of elastic compression stockings was 
associated with a highly statistically significant reduc¬ 
tion in the incidence of all PTS (odds ratio, 0.31; 95% 
Cl, 0.20 to 0.48). Also, the incidence of severe PTS was 
reduced (odds ratio, 0.39; 95% Cl, 0.20 to 0.76). 

Recommendation 

3.1.1. We recommend the use of an elastic compression 
stocking with a pressure of 30 to 40 mm Hg at the ankle 
during 2 years after an episode of DVT (Grade 1A). 

3.2 Physical treatment of PTS 

The treatment of PTS has only been evaluated in 
small or methodologically flawed trials. Treatment is 
usually based on physical methods designed to counter¬ 
act the raised venous pressure. Of these approaches, 
elastic stocking have been evaluated in patients with 
relatively mild PTS in a small underpowered trial. 7 The 
results failed to show a benefit, but a large beneficial 
effect could not be excluded due to the small sample 
size. 79 In a cross-over study 80 of 15 patients with a 
severe PTS, intermittent pneumatic compression at a 
pressure of 40 mm Hg was more effective than a lower 
(placebo) pressure. Twelve of 15 patients preferred the 
therapeutic pressure. 80 

Recommendations 

3.2.1. We suggest a course of intermittent pneumatic 
compression for patients with severe edema of the leg due 
to the PTS (Grade 2B). 

3.2.2. We suggest the use of elastic compression stock¬ 
ings for patients with mild edema of the leg due to PTS 

(Grade 2C). 

3.3 Drug treatment of PTS 

In patients with mild-to-moderate PTS, there is 
limited evidence that rutosides had beneficial effects. 
These rutosides were tested in one blinded trial 81 that 
included only 84 of the 101 patients in the efficacy 
analysis. There was a reduction in circumference of the 
calf and ankle, which was more prominent at week 4 
than at week 8. 81 Similar effects were seen in a meta¬ 
analysis 82 on the effect of rutosides in patients with 
chronic venous insufficiency. It should be stressed that 
these findings do not apply to patients with a venous 
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ulcer. Other drugs, such as LMWHs, UFH, and derma¬ 
tan sulfate, were only evaluated in small (dose-finding) 
studies, without a nonactive control group, 83-87 preclud¬ 
ing any conclusion. 

Recommendation 

3.3.1. In patients with mild edema due to PTS, we 
suggest administration of rutosides (Grade 2B). 

4.0 Initial Treatment of Acute PE 

Treatment regimens lor DVT and PE are similar 
because the two conditions are manifestations of the 
same disease process. When patients with VTE are 
carefully studied, the majority of those with proximal 
DVT also have PE (symptomatic or asymptomatic) and 
vice versa. Furthermore, clinical trials in patients with 
DVT alone have validated treatment regimens that are 
similar to those used in patients with both DVT and PE 
and in patients known to have only PE. The vast 
majority of patients with VTE who receive adequate 
anticoagulation survive. However, patients who are 
treated for PE are almost lour times more likely (1.5% 
vs 0.4%) to die of recurrent VTE in the next year than 
are patients who are treated for DVT. 88 

4.1 IV UFH or LMWH for the initial treatment 
of PE 

UFH has been shown to be effective in the treatment 
of PE in comparison to no treatment. 1 Meta-analyses of 
studies in patients with DVT (with likely asymptomatic 
PE in a substantial proportion of these patients) have 
shown that LMWH treatment administered SC in doses 
adjusted to body weight only is at least as effective and 
safe for initial treatment as IV, dose-titrated UFH. 26 
Five studies 29 - 89-92 in patients presenting with symp¬ 
tomatic nonmassive PE or VTE confirmed these find¬ 
ings of a comparable safety and efficacy of LMWH 
administered SC. 

Recommendations about the initiation of UFH or 
LMWH as well as the overlap with VKA and monitoring 
of the anticoagulant effects are largely based on the 
findings in patients with DVT. This is assumed to be 
appropriate since DVT and PE are considered to be 
manifestation of a single clinical entity. As a result, the 
following recommendations are the same as for DVT 
apart from massive PE and thromboembolic pulmonary 
hypertension. 

Recommendations 

4.1.1. For patients with objectively confirmed nonmas¬ 
sive PE, we recommend short-term treatment with SC 
LMWH, or IV UFH (both Grade 1A). 

4.1.2. For patients with a high clinical suspicion of PE, 
we recommend treatment with anticoagulants while await¬ 
ing the outcome of diagnostic tests (Grade 1C+). 

4.1.3. In patients with acute nonmassive PE, we recom¬ 
mend LMWH over UFH (Grade 1A). 
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4.1.4. In acute nonmassive PE, we recommend initial 
treatment with LMWH or UFH for at least 5 days (Grade 
1C). 

4.1.5. In patients with acute nonmassive PE treated 
with LMWH, we recommend against routine monitoring 
with anti-factor Xa levels (Grade 1A). 

4.1.6. In patients with severe renal failure, we suggest 
IV UFH over LMWH (Grade 2C). 

4.1.7. IIIV UFH is chosen, we recommend administra¬ 
tion by continuous infusion with dose adjustment to 
achieve and maintain an aPTT prolongation corresponding 
to plasma heparin levels from 0.3 to 0.7 IU/mL anti-Xa 
activity by the amidolytic assay (Grade 1C + ). 

4.1.8. In patients requiring large daily doses of UFH 
without achieving a therapeutic aPTT, we recommend the 
measurement of the anti-Xa level for dose guidance 

(Grade IB). 

4.1.9. We recommend initiation of VKA together with 
LMWH or UFH on the first treatment day and discontin¬ 
uation of heparin when the INR is stable and > 2.0 

(Grade 1A). 

4.2 Systemieally and locally administered throm¬ 
bolytic drugs for the initial treatment of PE 

The use of thrombolytic agents in the treatment of PE 
continues to be highly individualized, and clinicians should 
have latitude in using these agents. In general, patients 
with hemodynamically unstable PE, who are at low risk to 
bleed, are the most appropriate candidates. 

In a systematic review 93 of nine trials in patients with 
acute PE, thrombolytic therapy led to a more rapid 
resolution of the radiographic and hemodynamic abnor¬ 
malities associated with acute PE than did anticoagulant 
therapy alone, although these benefits were short-lived. 
No difference was detected in clinically relevant out¬ 
comes such as the death rate or the resolution of 
symptoms between patients receiving thrombolytic 
therapy and those receiving anticoagulant therapy 
alone. 93 

Both streptokinase and urokinase have similar throm¬ 
bolytic effects as judged by large clinical trials 94 - 95 in 
PE. Using paired angiographic comparisons in each 
patient, resolution of PE, seen with 12 h or 24 h of 
urokinase therapy or 24 h of streptokinase therapy, was 
comparable at 24 h and was approximately three times 
that seen with heparin alone. Pulmonary vascular resis¬ 
tance was also reduced at 24 h by 35% compared with 
4% in the heparin group. Whereas initial lung scan 
improvement was greater in the thrombolytic group at 
day 1 and day 3, a subsequent scan improvement was 
similar in the two groups. Twelve hours of urokinase 
therapy had equivalent thrombolytic efficacy to 24 h of 
streptokinase therapy, and these are the recommended 
infusion times for PE. 96 tPA has comparable thrombo¬ 
lytic capacity to urokinase and streptokinase, and can be 
administered for shorter duration (2 h). 97-103 

Patients with VTE who receive thrombolytic therapy 


have a 1 to 2% risk of intracranial bleeding. Further¬ 
more, there is as yet no clearly established short-term 
mortality effect with a thrombolytic agent in PE. 104 This 
finding is not surprising, since previous trials were 
designed primarily to establish the thrombolytic ef¬ 
fects of these agents. The low all-cause mortality at 
3 months (< 10%) of patients treated with heparin 
and VKA has precluded the identification of a 
mortality effect of thrombolytic therapy because a 
relatively small number of patients were studied. Stud- 
ies 29 - 88-90 - 105 have shown that when PE is promptly 
diagnosed and properly treated with anticoagulants, 
subsequent mortality directly due to PE is approxi¬ 
mately 2%. Because of the favorable results with anti¬ 
coagulants, thrombolytic therapy should usually be re¬ 
served for treatment of patients with acute massive 
embolism, who are in hemodynamically unstable con¬ 
dition and do not seem prone to bleeding. Confirmatory 
evidence is needed before one can state that thrombo¬ 
lytic therapy decreases the incidence of long-term 
disability after massive PE. 

Another unsettled issue is the use of thrombolytic 
agents in hemodynamically stable patients with echocar- 
diographic evidence of right ventricular dysfunction. Fur¬ 
ther studies are required to document a clinically relevant 
improvement in the benefit-risk ratio of thrombolytic 
treatment over conventional anticoagulant therapy in 
these patients. 

All thrombolytic agents are administered IV in dosing 
regimens that are designed to activate fibrinolysis sys- 
temically in > 90% of patients. The regimens will 
achieve thrombolysis throughout the vasculature. Al¬ 
though tPA and its variants are more fibrin specific than 
streptokinase and urokinase, all of these agents have the 
potential to lyse a fresh platelet-fibrin plug anywhere in 
the vasculature and cause bleeding at that site. There¬ 
fore catheter administration of thrombolytic therapy 
locally to the pulmonary vasculature should be avoided 
since there is an increased risk of bleeding at the 
insertion site. For PE, streptokinase is recommended in 
a 250,000-IU loading dose followed by 100,000 IU/h for 
24 h. Urokinase is recommended in a 4,400 IU/kg body 
weight loading dose followed by 2,200 IU/kg for 12 h. 
For PE, tPA is recommended in a 100-mg infusion over 
2 h. Reteplase is not currently approved in the United 
States for treatment of VTE, but this agent shows 
promise for rapid thrombolysis. 106 The drug is admin¬ 
istered in two separate IV boluses of 10 U approxi¬ 
mately 30 min apart. Heparin should not be infused 
concurrently with streptokinase or urokinase. For tPA 
or reteplase, concurrent use of heparin is optional. 

Recommendations 

4.2.1. For most patients with PE, we recommend 
clinicians not use systemic thrombolytic therapy (Grade 
1A). In selected patients, we suggest systemic administra¬ 
tion of thrombolytic therapy (Grade 2B). For patients 
who are hemodynamically unstable, we suggest use of 
thrombolytic therapy (Grade 2B). 
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4.2.2. We suggest clinicians not use local administration 
of thrombolytic therapy via a catheter (Grade 1C). 

4.2.3. For patients with PE who receive thrombolytic 
regimens, we suggest use ol thrombolytic regimens with a 
short infusion time over those with prolonged infusion 
times (Grade 2C). 

4.3 Catheter extraction or fragmentation for the 
initial treatment of PE 

A cap device has been developed that fits over an 
8.5F, double-lumen, balloon-tipped steerable catheter 
to permit suction extraction of PE under fluoroscopy 
with ECG monitoring. 107 In a series 108 of 26 patients 
undergoing catheter embolectomy, extraction was suc¬ 
cessful in 23 patients, with a mortality rate of 27%. Two 
patients subsequently underwent open embolectomy. 
Over the same time in the same institution, six patients 
had open embolectomy for acute PE with a mortality of 
33%. 108 A report 109 of catheter embolectomy in 18 
patients with a 28% mortality rate has also been pub¬ 
lished. 

More recently, a catheter system has been devised 
that fragments thromboemboli by generating a Venturi 
effect at the catheter tip using jets of high-speed saline 
solution. The fragmented thrombus is then evacuated 
through the catheter lumen. This device looks promis¬ 
ing, but there has been insufficient experience with it to 
make firm recommendations for its use. 110 Another 
approach is to use a combination of pharmacologic and 
mechanical thrombolysis. 111 A fragmentation catheter 
device that fragments pulmonary emboli by mechanical 
action of the recoiled rotating pigtail has also shown 
some promise in three case studies. 112-114 In severely ill 
patients who may be candidates for catheter extraction 
or dissolution or for surgical embolectomy, echocardi¬ 
ography may provide rapid bedside diagnosis and has¬ 
ten therapeutic interventions. 115 

Recommendation 

4.3.1. For most patients with PE, we recommend 
against use of mechanical approaches (Grade 1C). In 
selected highly compromised patients who are unable to 
receive thrombolytic therapy or whose critical status 
does not allow sufficient time to infuse thrombolytic 
therapy, we suggest use of mechanical approaches 
(Grade 2C). 

4.4 Pulmonary embolectomy for the initial treat¬ 
ment of PE 

Pulmonary embolectomy continues to be performed 
in emergency situations when more conservative mea¬ 
sures have failed. If it is attempted, the candidate 
should meet the following criteria: (1) massive PE 
(angiographically documented if possible); (2) hemody¬ 
namic instability (shock) despite heparin and resuscita- 
tive efforts; and (3) failure of thrombolytic therapy or a 
contraindication to its use. Operative mortality in the 
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era of immediately available cardiopulmonary bypass 
has ranged from 10 to 75% in uncontrolled retrospec¬ 
tive case series. 116-118 In patients who have had cardio¬ 
pulmonary arrest, mortality has been reported between 
50% and 94%. In a series 119 of 96 patients (55% of 
whom did not meet the criteria of hemodynamic insta¬ 
bility), univariate analysis identified cardiac arrest and 
shock as predictors of mortality, and multivariate anal¬ 
ysis confirmed the significance of cardiac arrest and 
underlying cardiopulmonary disease as predictors of 
mortality. Reported postoperative complications in¬ 
clude ARDS, mediastinitis, acute renal failure and, of 
particular concern, severe neurologic sequelae. Pulmo¬ 
nary embolectomy should be considered when a patient 
meets the above criteria and an experienced cardiac 
surgical team is immediately available. 116-119 

Recommendation 

4.4.1. For most patients with PE, we recommend 
against pulmonary embolectomy (Grade 1C). In selected 
highly compromised patients who are unable to receive 
thrombolytic therapy or whose critical status does not 
allow sufficient time to infuse thrombolytic therapy, we 
suggest pulmonary embolectomy (Grade 2C). 

4.5 Vena caval interruption for the initial treat¬ 
ment of PE 

The major rationale for inferior vena caval filters is 
the presence of a contraindication or complication of 
anticoagulation in an individual at high risk for recur¬ 
rent PE. The most popular method of inferior vena 
caval interruption is placement of a filter developed by 
Greenfield and Rutherford. 120 This six-legged device 
can be inserted through the internal jugular vein or 
femoral vein, and advance into place in the inferior vena 
cava using fluoroscopic or ultrasonic guidance. In sev¬ 
eral large series, 120-124 the long-term patency rate of the 
filter has been 98%. Anticoagulation should be resumed 
as soon as possible after insertion of a filter because the 
filter alone is not an effective treatment of VTE. Results 
and complications with various filters have been sum¬ 
marized. 125 The Bird’s Nest filter (Cook Incorporated; 
Bloomington, IL) also appears to be effective. 126127 
However, results with two other filters (Vena Tech 
LGM; LG Medical; Chasseneuil, France; and Gunther 
Tulip filter; Cook) appear to be less satisfactory. 128-130 
Venous anatomic abnormalities, pregnancy, and throm¬ 
bus proximal to the intended point of placement are 
considered to be contraindications to filter insertion. 
Filters have been placed with ultrasound guidance at 
the bedside of critically ill patients. 131 Temporary filters 
are currently undergoing testing. 132-135 Superior vena 
caval filters have been placed in patients with upper- 
extremity DVT. 136 

In a randomized trial of 400 patients with symptomatic 
DVT (all of whom received either heparin or LMWH), 
there was a lower incidence of PE at day 12 in patients 
assigned to receive filters compared with those without 
filters; however, the incidence of recurrent DVT at 1 year 
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was higher in the patients with filters compared with those 
without filters. 39 The devices did not prolong early or late 
survival in patients after a first episode of VTE. Thus, this 
benefit was offset by a tendency for more recurrent DVT 
in those patients who received a filter. 39 Other reports on 
the use of vena caval filters are of nonrandomized stud- 

j es 120,137-153 

Recommendation 

4.5.1. In PE patients with a contraindication for, or a 
complication of anticoagulant treatment as well as in those 
with recurrent thromboembolism despite adequate anti¬ 
coagulation, we suggest placement of an inferior vena 
caval filter (both Grade 2C). 

4.6 New antithrombotic agents for the initial treat¬ 
ment of PE 

Several new antithrombotic agents have been devel¬ 
oped in recent years. In patients with PE, the synthetic 
pentasaccharide fondaparinux administered SC once 
daily was compared to IV UFH for initial treatment. 154 
The study findings indicate that these two regimens 
have comparable efficacy and safety. Since this new 
compound has not been registered, no recommenda¬ 
tions are made (see chapter by Weitz et all in this 
Supplement). 

5.0 Long-term Treatment of Acute PE 

Patients with acute PE require long-term anticoagu¬ 
lant treatment to prevent a high frequency (20 to 50%) 
of symptomatic extension of thrombosis and/or recur¬ 
rent VTE. The need for long-term anticoagulant treat¬ 
ment of PE is supported by studies described in section 

2 of this chapter. These studies were performed in 
patients with VTE, the majority of whom had DVT. 
Given the dearth of studies of patients with PE alone, 
many of the recommendations about long-term treat¬ 
ment of patients with PE are derived from clinical trials 
of patients who largely had DVT. PE and DVT are 
considered manifestations of the same disease, and 
therefore findings in studies of patients with DVT can 
be extrapolated to the universe of patients who present 
with PE, whether or not they have concurrent DVT. As 
a result, the recommendations about the long-term 
treatment are the same as for DVT. 

5.1 VKAs for the long-term treatment of PE 

Very few studies of long-term therapy have focused 
primarily on patients with PE. The evidence for long-term 
treatment of patients with PE is supported by studies 
described in section 2 of this chapter. Patients with PE are 
at slightly higher risk of dying from recurrent PE than are 
patients with DVT. 88 ' 155 For this reason, longer treatment 
of patients with PE has been suggested, although data are 
lacking to support this hypothesis. Recently, a study 156 
examined the risks and benefits of extending VKA beyond 

3 months after an initial episode of PE, and concluded that 


extending VKA to 12 months from 3 months in patients 
with idiopathic disease only delayed the time to recur¬ 
rence but did not reduce total recurrences when patients 
were followed up carefully after discontinuation of antico¬ 
agulation. 

Treatment with VKA is the preferred approach for 
long-term treatment in most patients with PE. Treat¬ 
ment with adjusted doses of UFH or therapeutic doses 
of LMWH is indicated for selected patients in whom 
VKA are contraindicated (eg, pregnancy) or impractical, 
or in patients with concurrent cancer, for whom 
LMWH regimens have been shown to be more effective 
and at least as safe for the first 3 to 6 months of therapy 
(see section 2). 

Recommendations 

5.1.1. For patients with a first episode of PE secondary 
to a transient (reversible) risk factor, we recommend 
long-term treatment with a VKA for at least 3 months 

(Grade 1A). 

5.1.2. For patients with a first episode of idiopathic PE, 
we recommend treatment with a VKA at least 6 to 12 
months (Grade 1A). 

5.1.3. We suggest that patients with first-episode idio¬ 
pathic PE be considered for indefinite anticoagulant 
therapy (Grade 2A). 

Underlying values and preferences. This recommenda¬ 
tion ascribes a relatively high value to preventing recurrent 
thromboembolic events and a relatively low value on 
bleeding and cost. 

5.1.4. For patients with PE and cancer, we recommend 
LMWH for the first 3 to 6 months of long-term anticoag¬ 
ulant therapy (Grade 1A). These patients should then 
receive anticoagulant therapy indefinitely or until the 
cancer is resolved (Grade 1C). 

5.1.5. For patients with a first episode of PE who have 
documented antiphospholipid antibodies or who have two 
or more thrombophilic conditions (eg, combined factor V 
Leiden and prothrombin 20210 gene mutations), we 
recommend treatment for 12 months (Grade 1C+). For 
these patients, we suggest indefinite anticoagulant therapy 
(Grade 2C). 

Underlying values and preferences. This recommenda¬ 
tion ascribes a relatively high value to preventing recurrent 
thromboembolic events and a relatively low value on 
bleeding and cost. 

5.1.6. For patients with a first episode of PE who have 
documented deficiency of antithrombin, deficiency of 
protein C or protein S, or the factor V Leiden or pro¬ 
thrombin 20210 gene mutation, homocysteinemia, or high 
factor VIII levels (> 90th percentile of normal), we 
recommend treatment for 6 to 12 months (Grade 1A). 
We suggest indefinite therapy as for patients with idio¬ 
pathic PE (Grade 2C). 

Underlying values and preferences. This recommenda- 
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tion ascribes a relatively high value to preventing recurrent 
thromboembolic events and a relatively low value on 
bleeding and cost. 

5.1.7. For patients with two or more episodes of 
objectively documented PE, we suggest indefinite treat¬ 
ment (Grade 2A). 

5.1.8. We recommend that the dose of VKA be adjusted 
to maintain a target INR of 2.5 (range, 2.0 and 3.0) for all 
treatment durations (Grade 1A). We recommend against 
high-intensity VKA therapy (INR range, 3.1 to 4.0) 
[Grade 1A], We recommend against low-intensity ther¬ 
apy (INR range, 1.5 to 1.9) compared to INR range of 2.0 
to 3.0 (Grade 1A). 

5.1.9. ha patients who receive indefinite anticoagulant 
treatment, the risk-benefit of continuing such treatment 
should be reassessed in the individual patient at periodic 
intervals (Grade 1C). 

5.2 LMWH for the long-term treatment of PE 

The use of LMWH for the long-term treatment has 
been evaluated in three randomized trials 53-55 in patients 
with DVT. The findings indicate that in patients with 
cancer, LMWH was more effective than VKA for prevent¬ 
ing recurrent VTE. The recommendation about the use of 
LMWH in patients with cancer and PE is based on these 
studies. 

Recommendation 

5.2.1. For most patients with PE and concurrent cancer, 
we recommend treatment with LMWH for at least the 
first 3 to 6 months of long-term treatment (Grade 1A) 

Remark : The LMWH regimens that have been established 
to be effective for long-term treatment are dalteparin, 200 
IU/kg body weight qd for 1 month followed by 150 IU/kg 
qd thereafter, and tinzaparin at 175 IU/kg body weight 
SC qd. 

6.0 CTPH 

CTPH appears to develop in < 1% of individuals who 
have PE. Many patients with this rare disorder do not give 
a history of an antecedent episode of PE. The etiology of 
the syndrome remains unclear. The most common preex¬ 
isting abnormality in patients with CTPH is a serum 
antiphospholipid antibody, which is found in 10 to 15% of 
patients. 

6.1 Pulmonary thromboendarterectomy, VKAs, 
and caval filter for the treatment of CTPH 

Pulmonary thromboendarterectomy is currently the 
only treatment that seems to offer symptomatic relief and 
prolongation of life in patients with CTPH. There have 
been no RCTs comparing this surgical procedure to 
medical therapies such as long-term anticoagulation or 
treatment with pulmonary vasodilators. 

Pulmonary thromboendarterectomy carries an oper- 
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ative mortality between 5% and 25%, with the most 
recent case series reporting an operative mortality of 
approximately 10%. 153 157-167 Only thrombotic material 
in segmental or more proximal arteries is accessible for 
removal. Patients selected for operation should show a 
rough correlation between pulmonary hemodynamic 
abnormalities and the amount of chronic thrombus 
present. Best results are obtained when the procedure 
is performed by an experienced surgeon supported by a 
team of trained anesthesiologists, cardiologists, pulmo¬ 
nologists, and nurses. The immediate postoperative 
period is the most problematic, and bleeding, reperfu¬ 
sion pulmonary edema, and persistent pulmonary hy¬ 
pertension are the most common complications. Survi¬ 
vors of the operative procedure seem to be assured of 
survival for at least 2 years based on follow-up reports. 
Patients with CTPH are usually in New York Heart 
Association functional class III or IV before surgery. 168 
After surgery, they usually improve to class I or II and 
are able to assume normal activity. More formal quality- 
of-life measurements have not been reported in survi¬ 
vors of pulmonary thromboendarterectomy. 

Some patients with distal (subsegmental or smaller) 
vascular involvement or serious comorbidity are not can¬ 
didates for this surgical procedure. A preliminary report 169 
suggests that pulmonary vasodilator therapy may be of 
benefit to them. At the least, these patients should receive 
VKA to an INR of 2.0 to 3.0. 

Life-long therapy with VKA is nearly always adminis¬ 
tered after pulmonary thromboendarterectomy, although 
no RCTs have tested the duration of anticoagulation. An 
INR of 2.0 to 3.0 is usually sought. In patients with an 
antiphospholipid antibody, an INR of s 3.0 has usually 
been recommended, although a recent study 73 demon¬ 
strated that anticoagulation to an INR of 2.0 to 3.0 is the 
preferred intensity in these patients. 

Clinicians frequently recommend placement of a vena 
caval filter before or during pulmonary thromboendarter¬ 
ectomy, although this preventive therapy has never been 
tested in a controlled trial. Based on a small retrospective 
analysis, 170 inadequate vena caval filtering and suboptimal 
long-term anticoagulation both seem to increase risk for 
recurrent CTPH and the need for reoperative pulmonary 
thromboendarterectomy. 

Recommendations 

6.1.1. In selected patients with CTPH, ie, patients with 
central disease under the care of an experienced surgical/ 
medical team, we recommend pulmonary thromboendar¬ 
terectomy (Grade 1C). 

6.1.2. We recommend that life-long treatment with 
VKA to an INR of 2.0 to 3.0 be administered following 
pulmonary thromboendarterectomy, and also be adminis¬ 
tered to patients with CTPH who are ineligible for 
pulmonary thromboendarterectomy (Grade 1C). 

6.1.3. We suggest the placement of a vena caval filter 
before or at the time of pulmonary thromboendarterec¬ 
tomy for CTPH (Grade 2C). 
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7.0 Superficial Thrombophlebitis 

Superficial thrombophlebitis frequently occurs as a 
complication of an IV line, but can also occur spontane¬ 
ously. Clinical signs and symptoms include a tender, 
swollen, red, superficial area along the course of a vein. 
Usually a cord can be palpated. When occurring in the 
lower extremity, there are often accompanying varices and 
venous valvular incompetence that can be demonstrated 
by duplex ultrasound. 

7.1 Treatment of superficial thrombophlebitis 

In a single, controlled study 171 of 120 patients with 
infusion-related thrombophlebitis, diclofenac emulsion 
gel used topically and oral diclofenac (75 mg bid) were 
superior to placebo in relieving symptoms of thrombo¬ 
phlebitis at 48 h, with positive responses in 60% in both 
active-treatment groups vs only 20% in the placebo 
group. Another study that included 68 patients with 
either spontaneous or infusion-related thrombophlebi¬ 
tis who were randomized to receive a topical cream 
(Hirudoid Cream, Saukyo Pharma; Buckinghamshire, 
UK), piroxicam gel, or placebo failed to show a differ¬ 
ence. 172 

In superficial thrombophlebitis of the leg, a single, 
placebo-controlled study 173 is available that evaluated 1 
week of enoxaparin in two dosages (40 mg and 1.5 
mg/kg SC) and tenoxicam. The study included > 100 
patients per group and showed a clear benefit at day 12 
for all three active treatment groups as compared to 
placebo. However, 15 to 17% of patients had symptom¬ 
atic DVT (4 to 5%) or recurrent superficial thrombo¬ 
phlebitis in the 3 months following cessation of therapy, 
indicating that 1 week of therapy is too short. In another 
randomized study 174 in 117 patients, calcium nadropa- 
rin SC 6,150 anti-Xa IU or 31.5 anti-Xa IU/kg was 
superior to naproxen (500 mg once daily) after 6 days in 
symptomatic relief. 

In another study, 175 60 consecutive patients with 
acute thrombophlebitis of the great saphenous vein, as 
assessed by ultrasonography, were randomized to SC 
injections twice daily of UFH in high unmonitored 
doses (12,500 IU for 1 week followed by 10,000 IU bid) 
or prophylactic doses (5,000 IU bid) for 4 weeks. 
Incidences of (a)symptomatic extension of the throm¬ 
bus were 20.0% in those randomized to low-dose UFH, 
compared to 3% in those who received the higher dose. 
No major bleeding complications were observed in 
either group. Finally, a nonblinded randomized trial 176 
with as many as seven treatment arms, which included 
only a limited number of patients per arm, showed that 
compression alone or ligation of the saphenous vein 
were inferior to other treatment options that included 
treatment with UFH. 

Recommendations 

7.1.1. For patients with superficial thrombophlebitis as 
a complication of an infusion, we suggest topical diclofe¬ 
nac gel (Grade IB) or oral diclofenac (Grade 2B). 


7.1.2. For patients affected by spontaneous superficial 
thrombophlebitis, we suggest intermediate dosages of 
UFH or LMWH for at least 4 weeks (Grade 2B). 

8.0 Acute Upper-Extremity DVT 

Upper-extremity DVT is a multifactorial disease. It 
can be associated with extrinsic compression or central 
venous catheterization, be related to effort, or not be 
associated without any apparent cause. The clinical 
manifestations are edema, dilated collateral circulation, 
and pain. The thrombotic obstruction can be located in 
the subclavian, axillary, or brachial vein. The disease 
may lead to complications, such as chronic obstructive 
edema and PE. 177 - 180 The treatment of patients with an 
acute DVT of the arm is divided into the initial 
treatment (with anticoagulants, thrombolytic therapy, 
or catheter/surgical techniques) and long-term treat¬ 
ment (or secondary prophylaxis) with anticoagulants 
and/or elastic bandages. 

8.1 IV UFH or LMWH for the initial treatment of 
upper-extremity DVT 

It is generally accepted that patients with upper- 
extremity DVT require treatment to prevent extension 
and embolization. No RCTs have been performed to 
evaluate the relative efficacy and safety of initial treat¬ 
ment of upper-extremity DVT with either UFH or 
LMWH. Several cohort studies 177 180 181 including 50 to 
120 patients have used regimens identical to those for 
patients with DVT of the leg. These regimens are 
continuous, dose-adjusted IV UFH or SC LMWH, 
administered in a fixed dose according to body 
weight. 182 - 183 These treatments were usually adminis¬ 
tered for approximately 1 week. One study 182 evaluated 
out-of-hospital treatment with LMWH. No reliable data 
are available about the long-term outcome with respect 
to recurrences, bleeding, and postthrombotic sequelae. 
No studies are available with the newly developed 
anticoagulants, such as pentasaccharides and oral 
thrombin inhibitors. 

Recommendation 

8.1.1. For patients with acute upper-extremity DVT, we 
recommend initial treatment with UFH (Grade 1C + ) or 
LMWH (Grade 1C+). 

8.2 Thrombolytic therapy for the initial treatment 
of upper-extremity DVT 

No RCTs have evaluated the efficacy and safety of 
thrombolytic therapy in the initial treatment of patients 
with upper-extremity DVT. Several cohort studies 184-191 
including 6 to 50 patients evaluated streptokinase, uroki¬ 
nase, or t-PA with a variety of doses, methods, and 
duration of administration. It is unclear whether initial 
thrombolytic therapy is superior to anticoagulants, since 
no formal comparisons have been performed, although 
some studies 187 - 190 ' 191 claim excellent success of thrombo- 
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lytic therapy in terms of patency, particularly in case of 
effort-related arm vein thrombosis and thrombosis of 
recent onset. In addition, no reliable data are available 
about the long-term outcome with respect to recurrences, 
bleeding, and postthrombotic sequelae. 

Recommendation 

8.2.1. In selected patients with acute upper-extremity 
DVT, eg, in those with a low risk of bleeding and 
symptoms of recent onset, we suggest a short course of 
thrombolytic therapy for initial treatment (Grade 2C). 

8.3 Catheter extraction, surgical thrombectomy, 
or superior vena caval filter for the initial treatment 
of upper-extremity DVT 

Only small, noncontrolled case series 192 - 193 are available 
about the use of surgical thrombectomy or catheter ex¬ 
traction in the initial treatment of patients with acute 
upper-extremity DVT. In most reports, these techniques 
are applied after (failure of) initial anticoagulant or throm¬ 
bolytic treatment. 

Superior vena caval filters have been used in patients 
with contraindications to anticoagulant treatment. 194 No 
reliable data are available about the long-term outcome 
with respect to recurrences and postthrombotic sequelae. 

Recommendations 

8.3.1. In selected patients with acute upper-extremity 
DVT, eg, those with failure of anticoagulant or thrombo¬ 
lytic treatment and persistent symptoms, we suggest sur¬ 
gical embolectomy (Grade 2C) or catheter extraction 

(Grade 2C). 

8.3.2. In selected patients with acute upper-extremity 
DVT, eg, those in whom anticoagulant treatment is con¬ 
traindicated, a superior vena caval filter (Grade 2C) could 
be considered for initial treatment. 

8.4 Anticoagulants for the long-term treatment of 
upper-extremity DVT 

Although there appears to be a general agreement that 
patients with symptomatic acute DVT of the upper ex¬ 
tremity require long-term treatment (or secondaiy pro¬ 
phylaxis) with anticoagulants following their initial treat¬ 
ment, there are no randomized studies to support this 
view. In the great majority of cohort studies, 177_184 - 195 
patients received VKA (target INR, 2.5; range, 2 to 3) for 
periods of 3 to 6 months, or longer in case of permanent 
risk factors, such as the presence of malignant disease. No 
studies are available with long-term use of LMWH or the 
newly developed anticoagulants, such as pentasaccharides 
and oral thrombin inhibitors. 

Recommendation 

8.4.1. For patients with acute upper-extremity DVT, we 
recommend long-term treatment with a VKA (Grade 1C+). 
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Remark-. As for acute DVT of the leg (section 2.1), a similar 
process should be considered for determining the duration of 
VKA treatment. 


8.5 Elastic bandages for the long-term treatment 
of upper-extremity DVT 

No controlled studies have evaluated the effective¬ 
ness of elastic bandages in patients with upper-extrem¬ 
ity DVT. Anecdotal evidence suggests that patients with 
persistent arm swelling and pain may benefit from 
elastic bandages. 

Recommendation 

8.5.1. In patients with upper-extremity DVT who have 
persistent edema and pain, we suggest elastic bandages for 
symptomatic relief (Grade 2C). 


Summary of Recommendations 

1.0 Treatment of Deep Venous Thrombosis 

1.1 Initial treatment of acute DVT of the leg 

1.1.1. For patients with objectively confirmed DVT, we 
recommend short-term treatment with SC LMWH or IV 
UFH or SC UFH (all Grade 1A). 

1.1.2. For patients with a high clinical suspicion of DVT, 
we recommend treatment with anticoagulants while await¬ 
ing the outcome of diagnostic tests (Grade 1C+). 

1.1.3. In acute DVT, we recommend initial treatment 
with LMWH or UFH for at least 5 days (Grade 1C). 

1.1.4. We recommend initiation of VKA together with 
LMWH or UFH on the first treatment day and discontin¬ 
uation of heparin when the INR is stable and > 2.0 

(Grade 1A). 


1.2 IV unfractionated heparin for the initial treat¬ 
ment of DVT 

1.2.1. If IV UFH is chosen, we recommend that it be 
administered by continuous infusion with dose adjust¬ 
ment to achieve and maintain an aPTT prolongation 
corresponding to plasma heparin levels from 0.3 to 0.7 
IU/mL anti-Xa activity by the amidolytic assay (Grade 
1C + ). 

1.2.2. In patients requiring large daily doses of UFH 
without achieving a therapeutic aPTT, we recommend the 
measurement of the anti-Xa level for dose guidance 

(Grade IB). 
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1.3 Subcutaneous unfractionated heparin for the 
initial treatment of DVT 

1.3.1. In patients with acute DVT, we recommend that 
SC administered UFH can be used as an adequate 
alternative to IV UFH (Grade 1A). 

1.3.2. For patients who receive SC UFH, we recom¬ 
mend an initial dose of 35,000 U/24 h SC, with subsequent 
dosing to maintain the aPTT in the therapeutic range 

(Grade 1C+). 


1.4 Low-molecular-weight heparin for the initial 
treatment of DVT 

1.4.1. In patients with acute DVT, we recommend 
initial treatment with LMWH SC once or twice daily over 
UFH as an outpatient if possible (Grade 1C), and as 
inpatient if necessary (Grade 1A). 

1.4.2. In patients with acute DVT treated with LMWH, 
we recommend against routine monitoring with anti-factor 
Xa level measurements (Grade 1A). 

1.4.3. In patients with severe renal failure, we suggest 
IV UFH over LMWH (Grade 2C). 


1.5 Systematically administered thrombolysis in 
the initial treatment of DVT 

1.5.1. In patients with DVT, we recommend against 
the routine use of IV thrombolytic treatment (Grade 
1A). 

1.5.2. In selected patients, such as those with massive 
ileofemoral DVT at risk of limb gangrene secondary 
to venous occlusion, we suggest IV thrombolysis (Grade 
2C). 

1.6 Catheter-directed thrombolysis in the initial 
treatment of DVT 

1.6.1. In patients with DVT, we recommend against 
the routine use of catheter-directed thrombolysis (Grade 
1C). 

1.6.2. We suggest that this treatment should be con¬ 
fined to selected patients such as those requiring limb 
salvage (Grade 2C). 

1.7 Catheter extraction or fragmentation and sur¬ 
gical thrombectomy for the initial treatment of DVT 

1.7.1. In patients with DVT, we recommend against 
the routine use of venous thrombectomy (Grade 1C). 

1.7.2. In selected patients such as patients with massive 
ileofemoral DVT at risk of limb gangrene secondary to 
venous occlusion, we suggest venous thrombectomy 

(Grade 2C). 


1.8 Vena caval interruption for the initial treat¬ 
ment of DVT 

1.8.1. For most patients with DVT, we recommend 
against the routine use of a vena cava filter in addition to 
anticoagulants (Grade 1A). 

1.8.2. We suggest the placement of an inferior vena 
caval filter in patients with a contraindication for, or a 
complication of anticoagulant treatment (Grade 2C), as 
well as in those with recurrent thromboembolism despite 
adequate anticoagulation (Grade 2C). 

1.9 Nonsteroidal antiinflammatory agents for the 
initial treatment of DVT 

1.9.1. For the initial treatment of DVT, we recommend 
against the use of nonsteroidal anti-inflammatory agents 

(Grade 2B). 

1.11 Immobilization 

1.11.1. For patients with DVT, we recommend ambu¬ 
lation as tolerated (Grade IB). 


2.0 Long-term Treatment of Acute DVT of the 
Leg 

2.1 Vitamin K antagonists for the long-term treat¬ 
ment of DVT 

2.1.1. For patients with a first episode of DVT second¬ 
ary to a transient (reversible) risk factor, we recommend 
long-term treatment with a VKA for 3 months over 
treatment for shorter periods (Grade 1A). 

Underlying values and preferences. This recommenda¬ 
tion ascribes a relatively high value to preventing recurrent 
thromboembolic events and a relatively low value on 
bleeding and cost. 

Remark: The latter recommendation applies both to pa¬ 
tients with proximal vein thrombosis, and to patients with 
symptomatic DVT confined to the calf veins. 

2.1.2.1. For patients with a first episode of idiopathic 
DVT, we recommend treatment with a VKA at least 6 to 
12 months (Grade 1A). 

2.1.2.2. We suggest that patients with first-episode 
idiopathic DVT be considered for indefinite anticoagulant 
therapy (Grade 2A). 

Underlying values and preferences. This recommenda¬ 
tion ascribes a relatively high value to preventing recurrent 
thromboembolic events and a relatively low value on 
bleeding and cost. 

2.1.3. For patients with DVT and cancer, we recom¬ 
mend LMWH for the first 3 to 6 months of long-term 
anticoagulant therapy (Grade 1A). For these patients, we 
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recommend anticoagulant therapy indefinitely or until the 
cancer is resolved (Grade 1C). 

2.1.4. For patients with a first episode of DVT who have 
documented antiphospholipid antibodies or who have two 
or more thrombophilic conditions (eg, combined factor V 
Leiden and prothrombin 20210 gene mutations), we 
recommend treatment for 12 months (Grade 1C+). We 
suggest indefinite anticoagulant therapy in these patients 
(Grade 2C). 

Underlying values and preferences. This recommenda¬ 
tion ascribes a relatively high value to preventing recurrent 
thromboembolic events and a relatively low value on 
bleeding and cost. 

2.1.5. For patients with a first episode of DVT who have 
documented deficiency of antithrombin, deficiency of 
protein C or protein S, or the factor V Leiden or pro¬ 
thrombin 20210 gene mutation, homocysteinemia, or high 
factor VIII levels (> 90th percentile of normal), we 
recommend treatment for 6 to 12 months (Grade 1A). 
We suggest indefinite therapy as for patients with idio¬ 
pathic thrombosis (Grade 2C). 

Underlying values and preferences. This recommenda¬ 
tion ascribes a relatively high value to preventing recurrent 
thromboembolic events and a relatively low value on 
bleeding and cost. 

2.1.6. For patients with two or more episodes of 
objectively documented DVT, we suggest indefinite treat¬ 
ment (Grade 2A). 

2.1.7. We recommend that the dose of VKA be adjusted 
to maintain a target INR of 2.5 (range, 2.0 and 3.0) for all 
treatment durations (Grade 1A). We recommend against 
high-intensity VKA therapy (INR range, 3.1 to 4.0) [Grade 
LA], We recommend against low-intensity therapy (INR 
range, 1.5 to 1.9) compared to INR range of 2.0 to 3.0 
(Grade 1A). 

2.1.8. In patients who receive indefinite anticoagulant 
treatment, the risk-benefit of continuing such treatment 
should be reassessed in the individual patient at periodic 
intervals (Grade 1C). 

2.1.9. We suggest repeat testing with compression 
ultrasonography for the presence or absence of residual 
thrombosis or measurement of plasma D-dimer (Grade 
2C). 

2.3 Low-molecular-weight heparin for the long¬ 
term treatment of DVT 

2.3.1. For most patients with DVT and cancer, we 
recommend treatment with LMWH for at least the first 3 
to 6 months of long-term treatment (Grade 1A). 

Remark : The regimens of LMWH that have been estab¬ 
lished to be effective for long-term treatment in random¬ 
ized trials are dalteparin, 200 IU/kg body weight qd for 1 
month, followed by 150 IU/kg qd thereafter, or tinzaparin 
at 175 IU/kg body weight SC qd. 
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3.0 The Post-Thrombotic Syndrome 

3.1 Elastic stockings for the prevention of the 
post-thrombotic syndrome 

3.1.1. We recommend the use of an elastic compression 
stocking with a pressure of 30 to 40 mm Hg at the ankle 
during 2 years after an episode of DVT (Grade 1A). 

3.2 Physical treatment of the post-thrombotic syn¬ 
drome 

3.2.1. We suggest a course of intermittent pneumatic 
compression for patients with severe edema of the leg due 
to PTS (Grade 2B). 

3.2.2. We suggest the use of elastic compression stock¬ 
ings for patients with mild edema of the leg due to the PTS 

(Grade 2C). 

3.3 Drug treatment of the post-thrombotic syn¬ 
drome 

3.3.1. In patients with mild edema due to PTS, we 
suggest administration of rutosides (Grade 2B). 

4.0 Initial Treatment of Acute Pulmonary 
Embolism 

4.1 IV unfractionated heparin or low-molecular- 
weight heparin for the initial treatment of pulmo¬ 
nary embolism 

4.1.1. For patients with objectively confirmed nonrnas- 
sive PE, we recommend short-term treatment with SC 
LMWH, or IV UFH (both Grade 1A). 

4.1.2. For patients with a high clinical suspicion of PE, 
we recommend treatment with anticoagulants while await¬ 
ing the outcome of diagnostic tests (Grade 1C+). 

4.1.3. In patients with acute nonmassive PE, we recom¬ 
mend LMWH over UFH (Grade 1A). 

4.1.4. In acute nonmassive PE, we recommend initial 
treatment with LMWH or UFH for at least 5 days (Grade 
1C). 

4.1.5. In patients with acute nonmassive PE treated 
with LMWH, we recommend against routine monitoring 
with anti-factor Xa levels (Grade 1A). 

4.1.6. In patients with severe renal failure, we suggest 
IV UFH over LMWH (Grade 2C). 

4.1.7. If IV UFH is chosen, we recommend administra¬ 
tion by continuous infusion with dose adjustment to 
achieve and maintain an aPTT prolongation corresponding 
to plasma heparin levels from 0.3 to 0.7 IU/mL anti-Xa 
activity by the amidolytic assay (Grade 1C + ). 

4.1.8. In patients requiring large daily doses of UFH 
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without achieving a therapeutic aPTT, we recommend the 
measurement of the anti-Xa level for dose guidance (Grade 

IB). 

4.1.9. We recommend initiation of VKA together with 
LMWH or UFH on the first treatment day and discontin¬ 
uation of heparin when the INR is stable and > 2.0 

(Grade 1A). 


4.2 Systemieally and locally administered throm¬ 
bolytic drugs for the initial treatment of pulmonary 
embolism 

4.2.1. For most patients with PE, we recommend 
clinicians not use systemic thrombolytic therapy (Grade 
1A). In selected patients, we suggest systemic administra¬ 
tion of thrombolytic therapy (Grade 2B). For patients 
who are hemodynamically unstable, we suggest use of 
thrombolytic therapy (Grade 2B). 

4.2.2. We suggest clinicians not use local administration 
of thrombolytic therapy via a catheter (Grade 1C). 

4.2.3. For patients with PE who receive thrombolytic 
regimens, we suggest use ol thrombolytic regimens with a 
short infusion time over those with prolonged infusion 
times (Grade 2C). 


4.3 Catheter extraction or fragmentation for the 
initial treatment of pulmonary embolism 

4.3.1. For most patients with PE, we recommend 
against use of mechanical approaches (Grade 1C). In 
selected highly compromised patients who are unable to 
receive thrombolytic therapy or whose critical status 
does not allow sufficient time to infuse thrombolytic 
therapy, we suggest use of mechanical approaches 
(Grade 2C). 


4.4 Pulmonary embolectemy for the initial treat¬ 
ment of pulmonary embolism 

4.4.1. For most patients with PE, we recommend 
against pulmonary embolectomy (Grade 1C). In se¬ 
lected highly compromised patients who are unable to 
receive thrombolytic therapy or whose critical status 
does not allow sufficient time to infuse thrombolytic 
therapy, we suggest pulmonary embolectomy (Grade 
2C). 


4.5 Vena caval interruption for the initial treat¬ 
ment of pulmonary embolism 

4.5.1. In PE patients with a contraindication for, or a 
complication of anticoagulant treatment, as well as in 
those with recurrent thromboembolism despite adequate 
anticoagulation, we suggest placement of an inferior vena 
caval filter (both Grade 2C). 


5.0 Long-term Treatment of Acute Pulmonary 
Embolism 

5.1 Vitamin K antagonists for the long-term treat¬ 
ment of pulmonary embolism 

5.1.1. For patients with a first episode of PE secondary 
to a transient (reversible) risk factor, we recommend 
long-term treatment with a VKA for at least 3 months 

(Grade 1A). 

5.1.2. For patients with a first episode of idiopathic PE, 
we recommend treatment with a VKA at least 6 to 12 
months (Grade 1A). 

5.1.3. We suggest that patients with first-episode idio¬ 
pathic PE be considered for indefinite anticoagulant 
therapy (Grade 2A). 

Underlying values and preferences. This recommenda¬ 
tion ascribes a relatively high value to preventing recurrent 
thromboembolic events and a relatively low value on 
bleeding and cost. 

5.1.4. For patients with PE and cancer, we recommend 
LMWH for the first 3 to 6 months of long-term anticoag¬ 
ulant therapy (Grade 1A). These patients should then 
receive anticoagulant therapy indefinitely or until the 
cancer is resolved (Grade 1C). 

5.1.5. For patients with a first episode of PE who have 
documented antiphospholipid antibodies or who have two 
or more thrombophilic conditions (eg, combined factor V 
Leiden and prothrombin 20210 gene mutations), we 
recommend treatment for 12 months (Grade 1C+). For 
these patients, we suggest indefinite anticoagulant therapy 
(Grade 2C). 

Underlying values and preferences. This recommenda¬ 
tion ascribes a relatively high value to preventing recurrent 
thromboembolic events and a relatively low value on 
bleeding and cost. 

5.1.6. For patients with a first episode of PE who have 
documented deficiency of antithrombin, deficiency of 
protein C or protein S, or the factor V Leiden or pro¬ 
thrombin 20210 gene mutation, homocysteinemia, or high 
factor VIII levels (> 90th percentile of normal), we 
recommend treatment for 6 to 12 months (Grade 1A). 
We suggest indefinite therapy for patients with idiopathic 
PE (Grade 2C) 

Underlying values and preferences. This recommenda¬ 
tion ascribes a relatively high value to preventing recurrent 
thromboembolic events and a relatively low value on 
bleeding and cost. 

5.1.7. For patients with two or more episodes of 
objectively documented PE, we suggest indefinite treat¬ 
ment (Grade 2A). 


www.chestjournal.org CHEST / 126 / 3 / SEPTEMBER, 2004 SUPPLEMENT 421S 

Downloaded from chestjournal.org on August 24, 2008 
Copyright © 2004 by American College of Chest Physicians 


5.1.8. We recommend that the dose of VKA be adjusted 
to maintain a target INR of 2.5 (INR range, 2.0 and 3.0) 
for all treatment durations (Grade 1A). We recommend 
against high-intensity VKA therapy (INR range, 3.1 to 
4.0) [Grade 1A], We recommend against low-intensity 
therapy (INR range, 1.5 to 1.9) compared to INR range of 
2.0 to 3.0 (Grade 1A). 

5.1.9. In patients who receive indefinite anticoagulant 
treatment, the risk-benefit of continuing such treatment 
should be reassessed in the individual patient at periodic 
intervals (Grade 1C). 

5.2 LMWH for the long-term treatment of PE 

5.2.1. For most patients with PE and concurrent 
cancer, we recommend treatment with LMWH for at 
least the first 3 to 6 months of long-term treatment 

(Grade 1A) 

Remark-. The LMWH regimens that have been established 
to be effective for long-term treatment are dalteparin, 200 
IU/kg body weight qd for 1 month followed by 150 IU/kg 
qd thereafter, and tinzaparin at 175 IU/kg body weight 
SC qd. 


6.0 Chronic Thromboembolic Pulmonary 
Hypertension 

6.1 Pulmonary thromboendarterectomy, vitamin 
K antagonists, and caval filter for the treatment of 
chronic thromboembolic pulmonary hypertension 

6.1.1. In selected patients with CTPH, ie, patients with 
central disease under the care of an experienced surgical/ 
medical team, we recommend pulmonary thromboendar¬ 
terectomy (Grade 1C). 

6.1.2. We recommend that life-long treatment with 
VKA to an INR of 2.0 to 3.0 be administered following 
pulmonary thromboendarterectomy, and also be admin¬ 
istered to patients with CTPH who are ineligible for 
pulmonary thromboendarterectomy (Grade 1C). 

6.1.3. We suggest the placement of a vena caval filter 
before or at the time of pulmonary thromboendarterec¬ 
tomy for CTPH (Grade 2C). 

7.0 Superficial Thrombophlebitis 

7.1 Treatment for superficial thrombophlebitis 

7.1.1. For patients with superficial thrombophlebitis as 
a complication of an infusion, we suggest topical diclofe¬ 
nac gel (Grade IB) or oral diclofenac (Grade 2B). 

7.1.2. For patients affected by spontaneous superficial 
thrombophlebitis, we suggest intermediate dosages of 
UFH or LMWH for at least 4 weeks (Grade 2B). 
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8.0 Acute Upper Extremity DVT 

8.1 IV unfractionated heparin or low-molecular- 
weight heparin for the initial treatment of upper 
extremity DVT 

8.1.1. For patients with acute upper-extremity DVT, we 
recommend initial treatment with UFH (Grade 1C+) or 
LMWH (Grade 1C+). 

8.2 Thrombolytic therapy for the initial treatment 
of upper extremity DVT 

8.2.1. In selected patients with acute upper-extremity 
DVT, eg, in those with a low risk of bleeding and 
symptoms of recent onset, we suggest a short course of 
thrombolytic therapy for initial treatment (Grade 2C). 

8.3 Catheter extraction, surgical thrombectomy, 
or superior vena caval filter for the initial treatment 
of upper extremity DVT 

8.3.1. In selected patients with acute upper-extremity 
DVT, eg, those with failure of anticoagulant or thrombo¬ 
lytic treatment and persistent symptoms, we suggest sur¬ 
gical embolectomy (Grade 2C) or catheter extraction 

(Grade 2C). 

8.3.2. In selected patients with acute upper-extremity 
DVT, eg, those in whom anticoagulant treatment is con¬ 
traindicated, a superior vena caval filter (Grade 2C) could 
be considered for initial treatment. 

8.4 Anticoagulants for the long-term treatment of 
upper extremity DVT 

8.4.1. For patients with acute upper-extremity DVT, we 
recommend long-term treatment with a VKA (Grade 
1C+). 

Remark: As for acute DVT of the leg (section 2.1), a 
similar process should be considered for determining the 
duration of VKA treatment. 

8.5 Elastic bandages for the long-term treatment 
of upper extremity DVT 

8.5.1. In patients with upper-extremity DVT who have 
persistent edema and pain, we suggest elastic bandages for 
symptomatic relief (Grade 2C). 
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